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FOREWORD 

One of the assigned tasks of the Inter-
national Food Policy Research Institute 
(IFPRI) is to identify and analyze significant 
changes in food production performance and 
development among the developing coun-
tries. This study provides a comparative 
analysis of the trends in food production in 
developing countries, with special focus on 
developing market economy (DME) coun-
tries that have attained the most rapid pro-
gress in food production, 

In a 1977 research report, IFPRI pre-
sented projections of food production and 
consumption in the DME countries and con-
cluded that, if past trends continue, food 
output in these countries will fall short of 
their food needs by 1990.* The study also 
showed the wide differences among these 
developing countries in their ability to cope 
with e."panding food needs, as food gaps 
decreased in some countries and rapidly ex-
panded in others. While the major compo-
nents of production growth at the regional 
level were examined in the report, no quanti
tative analysis of the sources of growth was 

made at the country level. 
The present study examines these growth 

components of production in the developing 
countries where food output has expanded 
rapidly during the past 15 years. It attempts 
to identify the important contributors to 
the rapid growth of food production and 
touches on its implications for nutrition, 
trade, and other factors in the development 
of these countries. The findings emerging 

from this analysis can be of interest and sig
nificance to many developing countries in 
formulating policies that are designed to 
achieve faster rates of growth in food pro
duction. 

The country-level analysis made in this 
report was based largely on available inter
national data for the rapid-growth develop
ing market economies and therefore is not as 
detailed as could be desired. Certain issues 
require more detailed investigations and 
much more information than that currently 
available from international data systems. 
One such issue is the underlying economic 
and policy approaches which encourage 
farmers to achieve increases in food output. 
Another is the growth interrelationship 
between food production and the nonfood 
crop sectors in the economies of thiese 
countries. IFPRI intends to undertake these 
special country studies in collaboration with 
regional and national research organizations 
in the near future. 

John W. Mellor 

Washington, D.C. 
October 1979 

* International Food Policy Research Institute, Food Needs of Developing Countries: Projections of 
Production and Consumption to 1990, Research Report No. 3 (Washington, D.C.: IFPRI, December 1977). 



ACKNOWLEDGMENTS 

The authors gratefully acknowledge the kind suggestions of the members of the IFPRI re
search staff who generously gave part of their time to go over the draft of the report. A special 
debt is also owed Dr. J. Hrabovsky of the Agricultural Department in the Food and Agricul
ture Organization of the United Nations, Rome for his many constructive comments and sug
gestions towards the improvement of the manuscript. 

Particular appreciation is expressed to Vishva Bindlish for his able assistance in the data 
assembly, statistical computations, and analysis of data throughout the study. Many thanks 
are also due Diane Skellie, Rubin Donaldson, and Patricia Tillman for the computer work, and 
Christine Berry for !yping the drafts of the report. Valuable editorial assistance was provided 
by Barbtra Barbiero and Jean Rawson. 



1 
SUMMARY 

Food production in developing market 
economy (DME) countries did not perform 
satisfactorily during the past 15 years. For 
all 94 DMEs, food output during 1961-76 
expanded at the rate of 2.6 percent a year, 
barely keeping abreast of overall population 
growth and failing to attain levels that could 
also meet increases in demand due to the 
rising incomes and nutritional requirements 
of the populations of these countries, 

In 53 countries the growth in staple food 
production fell behind population growth, 
representing a worsening of the food pro-
blem in physical terms in more than half of 
the DME countries. In 38 of those 53 
countries, the average annual increase in 
food production was less than I percent, 
compared with the rate of growth of popula-
tion of 2.4 percent a year. On the other 
hand, 24 of the 41 DMEs where food 
production expanded faster than population 
achieved relatively high production growth 
rates of 3.3 percent or more in 1961-76. 
The annual rate of growth of staple food 
output in these rapid-growth countries 
averaged 3.9 percent, which well exceeds the 
population growth of 3.0 percent a year. 
Annual growth rates of food production and 
population among these country groups are 
shown below: 

Food Per Capita 
Produc- Popula- Food 
tion tion Production 

(percent) 
Rapid-

growth 3.9 3.0 0.9 
Medium

growth 2.7 2.5 0.2 
Slow-

growth 0.9 2.4 -1.5 
All DMEs 2.6 2.6 0.0 

Of the 24 rapid-growth countries, 16 
were selected for this study: Brazil, Colom
bia, El Salvador, Ghana, Iran, the Ivory 
Coast, Malaysia, Mexico, Morocco, Pakistan, 
the Philippines, Sri Lanka, the Sudan, 
Thailand, and Tunisia. These represented 99 
percent of staple food production and 97 
percent of population of the whole group in 
1976. This study focuses on the sources of 
growth and changes in the pattern of food 
production in these 16 countries. Spread 
over the world's four geographical regions, 
these countries exhibit wide differences in 
natural and demographic features and in 
patterns of agricultural and economic 
development. While staple food crops 
comprised more than half of the total crop 
area in most of these countries, nonstaple 
food crops were more important in Colom
bia, Ghana, Malaysia, and Sri Lanka. 

Most of the rapid-growth countries 
belong to the middle- and high-income 
groups of DMEs. Only three (Pakistan, Sri 
Lanka, and the Sudan) had incomes below 
US $300 per capita gross national product 
(GNP) in 1976. Of tile other 13 countries, 
Brazil, Iran, and Mexico had a per capita 
GNP exceeding US $1,000. In these three 
countries, agriculture accounted for 10 per
cent or less of the 1976 gross domestic pro
duct (GDP), whereas in all but two of the 

remaining countries it accounted for 25 
percent or more. Per capita income rose 2 
percent or more per year in most of the 
rapid-growth countries during the 1961-76 

period. 
Growth in population and income per 

capita significantly increased the demand 
for staple foods in the study countries. The 
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domestic use of staple foods in these coun-
tries increased by 61 percent between 
1961-65 and 1974-76, or roughly 1 
percent per capita a year. Per capita dietary 
energy consumption also generally improved 
at much faster rates than in other developing 
countries. In seven of the countries, per 
capita calorie consumption also rose at least 
1 percent per year during 1961-76. In 
Mexico and Paraguay where it rose less than 
1 percent, tile in per capita caloriegrowth 
consumption equalled or exceeded that of 
per capita food production. In contrast, lit
tle improvement occurred in the dietary 
energy consumption in other DME coun-
tries. 

The rapidly increasing demand for 
livestock and poultry feed in several rapid-
growth DMEs greatly stimulated staple food 
production, especially in tile Latin American 
countries and the high-income countries 
in the North Africa/Middle East region, 
Increases in food consumption and produc-
tion appeared to have mutually reinforced 
each other in several of these countries, 
Rising income has led to increased consump-
tion of livestock and poultry products, 
which has in turn stimulated increases in tile 
output of maize, sorghum, and cassava for 
conversion into these higher-quality foods. 

It appears that the traditional net ex-
porters to DMEs need not worry about ex-
pansion of food production in the rapid-
growth countries. Although the proportion 
oi consumption coming from domestic 
production generally increased, net imports 
of staple food also increased. Net staple 
food imports per year in these countries rose 
2 1/3 times between 1961-65 and 1974-76; 
actual import levels grew by 87 percent 
while exports increased by 53 percent. Tile 
expansion of both exports and imports re-
flects on one hand the increased produc-
tion capacity lo particular crops in these 
countries, and on the other, the rapidly in-
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creasing demand for food staples generated 
by population growth and improved income 
levels. The absolute and relative changes in 
the average yearly levels of imports and ex
ports of staple foods between 1961-65 and 
1974-76 are shown below: 

(10 
(1,000
 

metric tons) (percent) 
Imports +6,510 + 86.5 
Exports +2,337 1 53.2
 
Net Imports +4,173 +133.0
 

The fast growth of food production in 
the study countries resulted from significant 
increases in a wide variety of staple food 
crops. Maize contributed 28 percent, wheat 
24 percent, and rice 19 percent to the total 
increase in food output; sorghum con
tributed 10 percent, and the share of the 
rest of the cereals was 3 percent. Increases in 
root crop output, primarily cassava, ac
counted for 10 percent of the total incre
ment in staple food crop production. In the 
slow-growth and other DME countries, 
wheat and rice contributed nearly - vo-thirds 
of the increase in staple food production, 
with maize contributing less than 15 per
cent.
 

Wheat and sorghum production increased 
in importance in the rapid-growth countries 
in the 1961-76 period, whereas maize 
maintained its relative importance. Al
though rice has made a large contribution to 
the growth of food output in these coun
tries, its relative share of total production 
has declined slightly. All cereal production 
increased its share by about 3 percent, which 
resulted in a corresponding decline in the 
relative importance of noncereals. Changes 
in commodity demands have been important 
in these shifts of production growth pat
terns. The relative shares of the important 
cereal crops in total food output in 1961-65 
and 1974-76 are shown below: 



1961-65(percent) 1974-76 

Maize 29 (29 
Rice 24 22 
Wheat 15 19 
Sorghum 3 6 
All Cereals 77 80 

The particular staple food crops that con-
tributed most to the increase in food pro-
duction varied between countries. Maize ac-
counted for more than half of food produc-
tion growth in Brazil, El Salvador, and 
Paraguay, whereas wheat was the dominant 
contributor to food output iii Iran, Pakistan, 
and Tunisia. Rice, the most important food 
staple in Asia, was the major source of staple 
food production increase in that region, 
contributing 88 percent of the increase in 
Malaysia and 50 percent in the Philippines. 
Sorghum accounted for nearly half the 
increase in Mexico and, together with 
groundnuts, represented the dominant 
source of increased production in the Sudan. 
Barley represented 53 percent of the food 
increase in Morocco. In the Ivory Coast, 
root crops contributed more than half of the 
growth of staple food output. 

Rapid growth in food production falls 
into three patterns based on the relative 
contributions of area expansion and in-
creased output per hectare. The latter was 
the dominant factor in Colombia, El Salva-
dor, Mexico, Morocco, Pakistan, and 
Tunisia, contributing from 63 percent to 
93 percent of production growth. In the 
Ivory Coast, Malaysia, the Philippines, and 
Thailand, the contributions of the two 
factors were near equal. Area expansion 
contributed 72 percent or more of the 
growth of food output in Brazil, Ghana, 
Iran, Paraguay, Sri Lanka, and the Sudan. 
Increases in crop area entirely sustained the 
rapid growth of staple food prodiction in 
Ghana, Paraguay, and the Sudan, where 
declines in output per hectare occurred, 

Shifts in crop area patterns toward 

higher- or lower-yielding crops significantly 
affected the overall output per hectare of 
staple food crops in several of the study 
countries. Data indicate that, except for the 
Sudan, all the selected rapid-growth coun
tries reflected increases in output per hec
tare excluding changes in crop area pattern. 
Relatively more rapid expansion in the area 
of sorghum in Mexico, sorghum and root 
crops in Colombia, and root crops and maize 
in Thailand has increased the average annual 
rate of growth in output per hectare by 
around 1 percent a year. In Pakistan, the 
faster expansion of rice area relative to 
wheat area contributed 0.5 percent to 
the growth inoutput per hectare. Changes in 
the crop area pattern of staple food crops 
did not seem to affect the output per hec
tare in Morocco, the Ivory Coast, and the 
Sudan. However, in the rapid-growth coun
tries where increases in food output came 
largely from rapid area expansion, significant 
shifts from relatively high-yielding root 
crops to cereals reduced the annual growth 
rate of output per hectare of staple food 
crops. 

Large increases in the output per hectare 
of staple food crops were associated with the 
adoption of interrelated combinations of 
new technology. The components of this 
technology appeared to vary significantly 
with the technological horizons and the 
physical and economic conditions of the 
various countries. While fertilizers and 
improved cereal varieties were the principal 
components in many countries, other 
factors such as the rapid expansion of 
irrigated areas in Pakistan, shifts in crop area 
patterns in Colombia and Mexico, and 
increased mechanization in Tunisia also 
appear to have been important. 

Area expansion was a major factor in 
increasing food production in more than half 
of the rapid-growth countries. Some, such 
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as the Philippines and Malaysia, have de-
pended largely oil multiple cropping to ex-

pand food crop area. Others, such as Brazil 
and Paraguay, have ,rge area exnansion 
potentials. In Ghana and Sri Lanka, heavy 
emphasis has been placed on increased food 
self-sufficiency, and the area of other crops 
appears to have either declined or not 
increased significantly. Mechanization of 
cereal production apparently has been a 
factor in attaining the large increases in area 
in some of the rapid-growth countries, 

Diverse patterns of resource and tech-
nological changes occurred in individual 
rapid-growth countries. The combination of 
new technologies and yield-increasing inputs 
varied widely among the countries achieving 
large increases in yields. Similarly, a variety 
of factors appears to have been involved in 
the countries making large increases in the 
area in staple food crops. The wide variation 
in resource and technological changes 
suggests that a diversity of approaches is 
required to achieve major increases in food 
production in developing countries. The 

experiences of the rapid-growth countries 
clearly indicate that no single factor or small 
group of factors can be specifically pre
scribed to attain rapid growth in food 
production. 

The wide range of the commodity 
sources of growth raises questions as to the 
need for intensifying research and develop
ment efforts in developing countries to give 
emphasis to a wider variety of crops. While 
the well-known increases in rice and wheat 
production were important, more than half 
the increase in food output in the rapid
growth countries came from other crops. 
The role of area expansion in increasing 
production in these countries has been much 
larger than often suggested. Although 
policies placing increased emphasis on area 
expansion appear needed in other developing 
countries, the study findings also suggest 
that the approaches must vary with the 
physical and economic conditions, and that 
problems of soil management may be 
increasing in some of the countries. 
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2 

INTRODUCTION 

Staple food deficits in DME countries 
have more than doubled between 1961 and 
1976. Present food intake levels in most of 
these countries are below recommended 
dietary energy requirements and, because 
food supplies are unevenly distributed, large 
groups of the population in many ccuntries 
are suffering from undernutrition. More-
over, little progress was made during these 
15 years in closing the gap between dietary 
energy needs and food consumption. The 
DME countries will require sharply improved 
rates of growth in food production in order 
to meet the expected rapid increase- infood 
demand arising from the growth in popula-
tion and income in the years ahead, 

The production of staple food crops-
cereals, root crops, pulses, groundnuts, and 
plantains-is of particular importance in 
most DMEs. These staple foods represent 
more than 70 percent of the total dietary 
energy consumption in these countries and, 
in the more affluent DMEs, provide the 
means for meetinig the increasing demand for 
animal proteins. Furthermore, since most 
DMEs must import part of their staple food 
requiremen!s, the increased production of 
staple food crops can reduce the drain on 
scarce foreign exchange earnings, 

Staple food consumption in DME coun-
tries may be expected to expand at rates of 
3.3 percent to 3.5 percent a year between 
1975 and 1990, and to meet fully the 

projected levels of consumption in 1990 

would require rates of growth in food 
output of 4 percent or more per year.1 By 
comparison, the growth in staple food pro
duction in DME countries averaged only 2.6 
percent per year during the 15-year per;od. 
While total food output kept abreast of 
population increase for the DMEs as a 
whole, it fell behind in more than half of the 
countries (Table 1). 

A substantial number of DME countries, 
however, achieved relatively rapid rates of 
growth in staple food production. In 24 of 
the 94 DMEs for which the Food and 
Agriculture Organization of the United 
Nations (FAO) data on production are 
available, rates of 3.3 percent or more per 
year were recorded. In all of these "rapid
growth" countries, the growth in staple food 
production was faster than the growth in 
population-the former averaging 3.9 per
cent and the latter averaging 3.0 percent per 
year in the 1961-76 period. Population 
growth averaging 2.5 percent per year in the 
other 70 countries outstripped the group's 
average yearly increase of 2.2 percent in 
staple food production for the tme period. 
Only 17 of these countries registered rates of 
growth of food output that exceeded those 
of population. 

In the 32 DMEs where staple food crop 
production grew between 1.8 percent and 
3.3 percent a year, the production growth 
rate exceeded that of population in only 

about half the countries. Moreover, in many 

I International Food Policy Research Institute, Food Needs of Developing Countries: Projections of 

Production and Consumption to 1990, Research Report No. 3 (Washington, D.C.: IFPRI, December 1977). 
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Table 1-Average annual growth rates of food production and population in de
veloping market economies by country group, 1961-76 aJ 

Average Annual Growth Number of Countries 
Rates, 1961-76 With Growth in FoodNumber of Food Production ExceedingCountry Group i Cuuntries Production Population Population Growth 

(percent)
 

Rapid-growth 24 
 3.9 
 3.0 
 24
 
Other DMEs 70 
 2.2 
 2.5 17
 

Medium-growth 32 
 2.7 
 2.5 17
 
Slow-growth 38 
 0.9 
 2.4 0 

All DMEs 94 2.6 2.6 41
 
Selected rapid-growth 16 3.9 3.0 
 16
 
Selected slow-growth 16 1.1 
 2.5 
 0 

Sources: Food and Agriculture Oiganization or the United Nations, "Production Yearbook Tape, 1975,"Rome, 1975; Food and Agriculture Organization of the United Nations, "Production YearbookTape, 1976," Rome, 1976; and Food and Agriculture Organization of the United Nations, Commodities and Trade Division, world Population L[stimutes autd Projections 1950-2000 (Rome:
FAO, February 1977). 

a_/Data for individual countries are shown in Appendi\ 2, Fable 22. 

Al Based on the average annual growth rate in staple
countries are 

Iood crop production during 1961-75, rapid-growththose with 3.25 percent or more, medium-growth countries are those with between 3.24 percent and 1.76 percent, and slow-growth countries are those with 1.75 percent or less. The selected countrieshave a 1976 trend production of at Iuast 700,000 metric tons. Selected rapid-growth countries includeBrazil, Colombia, El Salvador, Ghana, Iran, the Ivory Coast, Malaysia, Mexico, Morocco, Pakistan, Paraguay, the Philippines, Sri Lanka, the Sudan, Thailand, and Tunisia. Selected slow-growth countries (exc;uding the Sdlelian countries) include Afghanistan, Angola, Bangladesh, Burma, Chile, Ethiopia, Guinea, Hlaiti,Iraq, Madagascar, Mozambique, Nepal, Nigeria, Peru, Syria, and Zambia. 

of these 'mEdium-growth" countries the dif- In the 38 countries with slow rates of
fcrcnce between the rates of growth of food growth in 
 staple food production (1.8 per
production and population was 
 too small to cent or less per year), the growth in foodmeet the increases in food demand that are production was significantly below theassociated with increases in income. India growth of population. The growth in output
alone accounts for half the staple food pro- of staple food crops in these countries
duction and nearly 60 percent of the popula- averaged less than 1.0 percent per year, as
tion in the medium-growth group. The compared with ati average growth in popula
growth in staple food production (2.6 per- tion of 2.4 percent per year.
cent per year) was slightly above the growth Relative to the DMEs as a whole, thein population (2.4 percent per year) in India rapid-grewth countries accounted for 25during the 1961-76 period. percent of the population and 28 percent of 
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staple food production in 1976 (Table 2). 
The "slow-growth" countries contained 20 
percent of the population and represent only 

17 percent of the production, while about 
55 percent each of the population and food 

production fell in the medium-growth group. 
Of this latter group, India alone accounted 
for nearly one-third of the population and 
more than one-fourth of food production of 
the DME countries. 

This study analyzes the conditions and 
sources of growth in food production in the 
DME countries, particularly in 16 selected 
countries with rapid growth rates in staple 
food crop output (hereafter referred to as 
the rapid-growth countries). It deals with 
the commodity, area, and yield components 
of the increase in food production, the 

production and economic conditions faced 
by these countries, and the important fac
tors that have contributed to the achieve

ments in lood output as indicated by avail
able international data. Changes that oc
curred in rapid-growth countries are com
pared with tile rest of the DMEs, the slow
growth countries, and the DMEs as a whole. 
The successes and problems of the rapid
growth countries can be of interest and 
significance to other DME countries now 
formulating policies for achieving faster rates 
ofgrowth in food production. 

The selected rapid-growth countries in
clIde all DME countries with growth rates in 
staple food crop production of 3.3 percent 
or more per year and a trend-estimated 
staple food crop production level of 700,000 

Table 2-Relative distribution of staple food production and population in de
veloping market economies by country group, 1976 

Staple Food Production Population 
DMEs, Excluding DMEs, Excluding 

Country Group l All DVIEs India !/ 

Rapid-growth 27.8 38.3 
Other DMEs 72.2 61.7 

Medium-growth 54.9 37.9 
Slow-growth 1,.3 23.8 

All DM Es 100.0 100.0 
Selected rapid-growth 27.5 37.9 
Selected slow-growth 14.9 20.5 

All DMEs India 

(percent) 

25.3 37.1 
74.7 62.9 
55.1 34.2 
19.6 28.7 

100.0 100.0 
24.7 36.1 
16.7 24.4 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975,' 
Rome, 1975; Food and Agriculture Organization of the United Nations, "Production Yearbook 
Tape, 1976," Rome, 1976; and Food and Agriculture Organization of the United Nations, Com
modities and Trade Division, ltVorld Population Estimates and Projections 1950-2000 (Rome: 
FAO, February 1977). 

a/ See Table I for country group definitions. 

.bJ India alone accounts for 27.4 percent of staple food production and 31.7 percent of the population of 
all DME countries. It had an average annual growth rate of major staple production of 2.6 percent dLring 
1961-76. 
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metric tons or more in 1976. These coun-
tries account for 99 percent of the produc-
tion of all rapid-growth countries. Compari-
sons are made with the averages for the rest 
of the DMEs and with 16 selected countries 
that have slow rates of growth in food 
production (hereafter referred to as slow-
growth countries). This selected group of 
slow-growth countries includes those DME 
countries outside tile African Sahel zone 
with food production growth rates of 
1.8 percent or less per year and a 1976 
trend-estimated production level of 700,000 
or more metric tons of staple food crops, 

In this report, food production includes 
that of cereals, root crops, pulses, ground-
nuts, and plantains. The noncereals have 
been measured in terms of cereal equivalent 
based on their calorie content relative to 
that of wheat. While this is a physical 
concept of production, it closely relates to 
dietary energy needs, which is a major 
concern for developing countries, 

Projections of future food needs made by 
the International Food Policy Research 
Institute are for the major staple foods. 2 As 
a basis for improving present and future 
assessments of food needs, further analyses 
are needed of the staple food trends and 
;ources of growth in individual countries, 

CONDITIONS IN THE RAPID-
GROWTH COUNTRIES 

The rapid-growth countries in this study 
exhibit large differences in natural and 
demographic features and in patterns of 
agricultural and economic development, 
These large differences are illustrative of the 
different situations existing in developing 

2 Ibid. 

countries. Emphasis in this report, accord
ingly, has been placed more on country situ
ations rather than on the averages of country 
groups. 

Of the study countries, four (Brazil, El 
Salvador, Mexico, and Paraguay) are located 
in Latin America; five (Malaysia, Pakistan, 
the Philippines, Sri Lanka, and Thailand) are 
in Asia; four (Iran, Morocco, the Sudan, and 
Tunisia) are in the North Africa/Middle East 
region; and two (the Ivory Coast and Ghana) 
are in Sub-Saharan Africa (Figure 1). 

As shown in Table 3, pe capita calorie 
supplies equaled or exceeded recommended 
requirements in half of the rapid-growth 
countries. Substantial nutritional gaps of 
five percent or more remain in five of 
these countries (Brazil, El Salvador, the 
Philippines, Sri Lanka, and the Sudan). Be
cause of variations in income and other fac
tors, a substantial proportion of the popula
tion is underfed even in countries where 
national average dietary energy consumption 
exceeds the recommended average require
ments. An allowance of 10 percent of the 
recommended dietary energy supplies has 
sometimes been used to allow for individuals 
whose consumption is above the national 

3average. Only 4 of the 16 rapid-growth 
countries had dietary energy supplies ex
ceeding 110 percent of requirements. 

The present dietary energy situation in 
the rapid-growth countries, however, is more 

favorable than in other DME countries. 
Compared with the rapid-growth group, only 
about one-third of the rest of the DMEs had 
average consumption levels that were equal 
to or above dietary energy requirements in 
the 1972-74 period. The calorie intakesituation in the rapid-growth countries is 

3 Food and Agriculture Organization of the United Nations, Fourth World Food Survey (Rome: FAO, 
1977). 
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Figure 1--Developing market economy countries with rapid growth in staple food crop prcduction, 1961-76a 

Key 

a/Countries with staple food crop production growth rates of 3.3 percent 
or more per year the 16 selected countries had an estimated trendproduction of at least 0.7 million metric tons each in 1976. 

[X Selected rapid-growth DMEs 

Other rapid-growth DMEs 
Oterpi-rwtD, 



Table 3-Selected characteristics of rapid-growth countries 

Country/Group 

GNP Per 
Capita, 
1976 

Per Capita Calorie Supply 
1975-76 Percent of 

Requirement 

Share of Agriculture 
1976 1976 
GDP Population 

Staple Food Crop 
Area as a Percent 
of Area Under All 
Crops 1974-76 a/ 

Arable Land 
Per Capita, 

1975 

Cropland Per 
Agricultural Worker 

1975 !1 

(US $) (calories/day) (percent) (percent) (percent) (hectares) 

Brazil 1,140 2,272 95 8 41 58 0.26 2.52 
Colombia 

El Salvador 
630 
490 

2,229 
2,087 

96 

91 
27 
26 

31 
54 

44 

59 
0.14 

0.12 
2.08 
0.96 

Ghana 580 2,291 -qJ 100 49 54 47 0.11 1.33 
Iran 

Ivory Coast 
1,930 

610 
3,130 
2,621 .4 

130 
113 

9 
25 

41 

82 
84 

53 
0.48 

1.64 
4.18 

4.41 
Malaysia 
Mexico 

860 
1,090 

2,552-S/ 
2,679 

114 
115 

29 
10 

50 
40 

22 
76 

0.26 
0.44 

2.83 
4.05 

Morocco 540 2,584 107 21 53 89 0.41 3.09 
Pakistan 170 2,236 97 32 56 76 0.27 1.76 
Paraguay 640 2,756 119 35 50 50 0.32 2.33 
Philippines 410 2,136 95 29 49 67 0.12 1.01 
Sri Lanka 
Sudan 

200 

290 
2,040 

2,230 
92 
95 

37 
41 

54 

79 
46 

77 
0.06 
0.41 

0.77 
1.64 

Thaiand 380 .,302 104 30 77 78 0.35 1.11 
Tunisia 840 2,370 S] 99 21 44 58 0.56 7.08 

Selected rapid-growth 
Other DMEs 

. • 

... 
2,344 E/ 
2,125 ._J 

101 
93 

n.a. 
n.a. 

50 
64 

66 
78 

0.31 
0.25 

2.16 
1.40 

Selected slow-growth ... 2,094 El 90 n.a. 68 85 0.32 1.32 
All DMEs ... 2,180 .E/ 95 n.a. 60 75 0.27 1.55 



Sources: 	 GNP per capita: International Bank for Reconstruction and Development, "Economic Data Sheets: National Accounts and Prices," Washington, D.C., 
April 1978. 

Calorie Supply: Food and Agriculture Organization of the United Nations, unpublished data. 
GDP: International Bank for Reconstruction and Development, World Development Report, 1978 (Washington, D.C.: IBRD, 1978).
 
Population, agricultural population, araale land, and land under permanent crops: Food and Agriculture Organization of the United Nations, "Production
 
Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1976," Rome, 1976.
 

Calorie requirements; Food and Agriculture Organization of the United Nations, Fourth World Food Survey (Rome: FAO, 1977).
 

a_/ Excludes area in plantains. 
./ Cropland refers to arable land plus land under permanent crops. 

/ Refers to 1972-74. 



much more favorable than that in the slow-
growth countries, where energy intake was 
equal to or above recommended require-
ments in only 3 of the 16 countries. 't 

Widely varying stages of economic de-
velopment are indicated by the income levels 
in the rapid-growth countries. Per capita in-
come levels in 1976 varied from less than US 

$300 in Pakistan, Sri Lanka, and the Sudan 
to more than US $1,(A,0 in Brazil, Iran, and 
Mexico. In Iran, the per capita income was 
nearly US $2,000. The proportion of coun-
tries in the study group with income levels 
of more than US $300 is considerably 
higher than or the rest of the DMEs. More 
than half of all DMEs had per capita income 
levels above US $300, and about one-fifth 
had levels higher than US $1,000. 

The agricultural population remains the 
dominant group in the majority of rapid-
growth countries. In 11 of the 16 countries 
in the group, agriculture accounted for 
about half or more of the total population in 
1976. A3 a group, however, the overall share 
of agricultural population was about 50 per-
cent. Nonagricultural population repre-
sented 36 percent in tile rest of the DMEs, 
32 percent in the slow-growth countries, and 
40 percent for all DMEs. 

The proportion of tile population in 
agriculture is generally considerably larger 
than the proportion of GDP originating in 
agriculture. Nevertheless, agriculture ac-
counted for ?5 percent or more of tile GDP 
in 11 of tile 16 rapid-growth countries. In 
Brazil, Iran, and Mexico, the proportion of 

GDP from agriculture was 10 percent or 
less. 

While staple food crops comprised more 
than half the total area in crops in most of 
the rapid-growth countries, nonstaple food 
crops occupied more area in four (Colombia,, 

Ghana, Malaysia, and Sri Lanka). Other 
crops were also of substantial importance in 
Brazil, El Salvador, the Ivory Coast, Para
guay, and Tunisia. Several of these countries 
are characterized by a bimodal structure of 
agriculture in which large plantations pro
duce mainly export and cash crops and 
smaller holdings dominate the staple food 

sector.
 

Based on the ratio of staple food crop 
area to the total area under crops, the food 
crop sector is generally less important in the 
rapid-growth countries than in the rest of 
the DMEs or the slow-growth countries. 
However, in Iran, Morocco,and Thailand. -he 
percentage of the total area in food crops in 
1974-76 was equal to or above the average 
for the rest of the DMEs. The ratio of arable 
land plus land Linder permanent crops to the 
number of agricultural workers also was sub
stantially higher for rapid-growth countries 
than for the other countries. But large vari
ations exist among the individual rapid
growth countries. In five countries-El 
Salvador, Ghana, the Philippines, Sri Lanka, 
and Thailand-total arable land and land 
under permanent crops averaged less than 
1.5 hectares per agricultural worker in 1975; 
in !ran, the Ivory Coast, Mexico, and 
Funisia, the average was more than 4 hec
tares. Although productivity per hectare of 
cultivated land differs between countries, 
these large differences appear to indicate 
substantial variation among the rapid-growth 
countries in land resource per agricultural 
worker. 

The pressure of population on food 
resources as measured by the quantity of 
arable land prr capita also varies consider
ably. Colombia, El Salvador, Ghana, the 
Philippines, and Sri Lanka registered less 
than 0.2 hectares per capita in 1975, where

4International Food Policy Research Institute, Recent and Prospective Developments in Food Con
sumption: Some Policy Issues, Research Report No. 2 (Washington, D.C.: IFPRI, July 1977). 
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as Iran, the Ivory Coast, and Tunisia had 0.5 
:rectares or more per capita. While arable 
land availability per capita may have been a 
factor in achieving rapid rates of growth in 
agricultural production in sonic of the se-
lected countries, several of the countries 
with limited land resources also achieved 
rapid growth in food production. 

Although tile overall economic character-
istics and availability of resources in the 
rapid-growth countries differ from those in 
the rest of the DME countries, there is a 
wide variation among the rapid-growth coun-
tries themselves. Many of their resource 
characteristics are similar to those in other 
DME countries. A number of them face 
problems of substantial nutritional gaps 
and low-incomes. Although agriculture

gis

is dominant in tile majority of these 16 
countries, inseveral, nonagricultural activi-
ties are more foodimportant. Similarly, tile 
sector dominates agricultural production in 
most of the rapid-grosvtl countries, but 
plantation and cash crops are more impor-
tant in others. The pressure of population 
on land resources is evident in a number of 
these countries; in others, land resources 
appear to be still relatively abundant. 

GROWTH TRENDS IN 1HE RAPID-
GROWTH TENDRINES 
GROWTH COUNTRIES 

The yearly rate of increase of nearly 4 
percent in staple food production in the 
rapid-growth countries in 1961-76 was 1.8 
times that of the rest of the DMEs and more 
than 3.5 times the rate of growth in food 
output of the slow-growth countries (Table 
4 and Figure 2). However, population 
growth during the same period was also 
faster in the rapid-growth countries than in 
the re;t of the DMEs or the slow-growth 
countries. 

Food production growth rates in the 16 

study countries ranged from 5.7 percent in 
Tunisia and El Salvador to 3.3 percent in 

Ghana and the Ivory Coast (Table 4). The 

rate of growth in food staple production ex
ceeded the rate of growth in population by a 
substantial margin in nearly all of the 16 
countries. 

Rates of growth in per capita food 
production of 1 percent or more per year 
were achieved in half of the countries. 
Among the rapid-growth countries, low 
yearly growth rates in per capita food 
production ,4 0.5 percent for Mexico, 0.6 
percent for Brazil, and 0.9 percent for the 
Philippines were recorded. Population 
growth rates in the rapid-growth countries 
averaged 3.0 percent per year, with rates of 
3.2 percent or more in Colombia, El Sal

vador, Mexico, and Thailand. 
In the rest of the DME countries, per

Inmtiletrest of thejDMitcountries, pe

capita food production declined slightly (0.3 
percent per year) during tie period, with 
increases in population exceeding tle growth 
achieved in food output. For the slow
growth countries in particular, the average 
annual decrease in per capita food produc
tion was 1.4 percent. With the growth rate 
of food output just about equal to that of 
population, per capita food production in 
the DMEs as a whole remained unchanged in 
thle 1961-76 period.tl 917 eid 

Although in most of the rapid-growth 
countries food production expanded more 

rapidly than total agricultural production, 
generally the latter also grew at a rapid pace. 
In 13 of the 16 countries the rate of growth 
in total agricultural production averaged 3 
percent or more per year-substantially 
above the rate of growth registered for all 
DME countries. While both staple food 
output and total agricultural output grew 
rapidly in most countries, Ghana and Sri 
Lanka were notable exceptions; the growth 
in total agricultural production in these two 
countries was very slow, averaging less than 

1.5 percent per year during the period. The 
expansion in food production in Ghana and 
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Table 4-Average annual rates of growth in staple food crop production; total
agricultural production; population; and per capita staple food crop
production, GNP, and dietary energy consumption, 1961-76 

Per Capita
Staple Total Staple

Food Crop Agricultural Food Crop )ietary EnergyCountry/Group Production Production a/ Population Production GNI Consumption bI 

(percent)
 
Brazil 
 3.5 3.7 2.9 0.6 4.5 0.3 d/
Colombia 4.2 3.2 3.3 0.9 2.9 0.2
El Salvador 5.7 3.5 3.3 2.4 1.6 0.9
Ghana 3.3 1.3 2.5 0.8 -0.3 1.2 S/
Iran 4.3 4.1 2.9 1.4 8.5 3.5
Ivory Coast 3.3 4.6 2.4 0.9 3.2 1.5 e
Malaysia -1.9 5.9 S/ 2.9 2.0 3.9 0.4
Mexico 3.8 2.8 3.3 0.5 2.9 0.5 
Morocco 3.7 3.1 2.8 0.9 2.2 1.1
Pakistan 4.7 4.0 3.0 1.8 3.0 1.4
 
Paraguay 
 3.6 3.0 2.7 0.8 2.1 0.8 
Philippines 3.9 3.8 3.0 0.9 2.6 0.8
Sri Lanka 3.7 1.2 2.3 1.4 2.0 -0.4 
Sudan 4.4 4.2 3.0 1.4 0.5 1.2 
Thailand 4.2 3.9 3.2 1.0 4.4 0.9
[unisia 5.7 1.7 2.1 3.6 4.3 1.7Le 

Selected rapid-growth 3.9 n.a. 3.0 0.9 4.1 0.85/
Other DMLs 2.2 n.a. 2.5 -0.3 2.8 0.1 91
Selected slow-growth 1.1 n.a. 2.5 -1.41 2.2 0.1e/
All IMEs 2.6 2.7 2.6 0.0 3.6 0.3 j 

Sources: Food Production: Food arid Agriculture Organization of the United Nations, "Production Year
book Tape, 1975," Rome, 1975; and Food and Agriculture Organization of the United Nations,
"Production Yearbook Tape, 1976," Rome, 1976.
 

Agricultural Production: 
 Iood and Agriculture Organization of the United Nations, Production 
Yearbook, vol. 29 (Rome: IAO, 1976). 

Population: Food and Agriculture Organization of the United Nations, Commodities arid Trade
Division, World Population11'timates and Projections1950-2000 (Rome: FAO, 1977).
 

Dietary Energ, Consumption: 
 Food and Agriculture Organization of the United Nations, Provisional Food lotce Sheets, 1972-74 Alerage (Rome: FAO, 1978); and Food and Agriculture
Organization of the United Nations, unpublished data. 

GNP: International Bank for Reconstruction arid Development, "Economic Analysis and Projections Department Atlas Indicators: Basic Data Sheets," Washington, D.C., March 7, 1978. (Com
puter printout.) 
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Table 4-Continued 

a 1961-65 to 1974-76, using FAO index numbers of total agricultural production (FAOProduction Year
book, vol. 29). 

bJ 1961-63 to 1974-76. 

c_ Peninsular Mlaysia only.
 

d/ Revised FAO estimates: 1961-65 to 1974-76.
 

ej 1961-63 to 1972-74. 1975 and 1976 data presently available for only part of the DME countries.
 

Sri Lanka was accompanied by poor perfor-
mance in the production in the major export 
crops-cocoa beans in Ghana and tea and 
coconuts in Sri Lanka. 

Increases in per capita GNP tend to 
increase the rate of growth in food produc-
tion because of their effects on food 
demand. In all of the rapid-growth countries 
the growth in the staple food crops sector 
had, in turn, made a positive contribution to 
the growth in per capita GNP in the 1961-76 
period. This was reflected by a rate of 
growth in food production which exceeded 
the rate of growth in population during the 
period. In half of these countries the rate of 
growth in per capita food production was 
I percent or more per year. However, there 
are many complex factors affecting the 
growth in per capita GNP that may obscure 
the effects of the growth in the food pro-
duction sector, 

The average rate of growth in per capita 
GNP in the rapid-growth countries during 
1961-76 was considerably higher than the 
average for the rest of the DMEs and nearly 
twice the average rate for tile selected 
slow-growth countries. However, substantial 
variations in this rate exist among the 
rapid-growth countries. In 7 of the 16 coun-
tries tile rate of growth in per capita income 
was below that of tile other DME countries. 
Average rates in per capita GNP of 3 percent 
or more per year occurred in seven coun-
tries; four countries (Brazil, Iran, Thailand, 

5 FAO, Fourth World Food Survey. 

and Tunisia) exceeded 4 percent. Growth in 
per capita GNP in the Sudan was less than 
I percent per year and in Ghana it was nega
tive during the period. 

TRENDS IN DIETARY 
ENERGY CONSUMPTION 

Because of the serious nutritional defi
ciencies existing in most developing coun
tries, trends in dietary energy intakes-the 
principal overall nutritional indicator-are of 
special interest. The progress toward im
proved nutrition was much more favorable 
in the rapid-growth countries than in the rest 
of the DMEs. The study countries as a 
whole registered an average yearly increase 
of 0.8 percent in per capita dietary energy 
intake during the study period (Table 4). 
Seven countries recorded growth rates of 1 
percent or more. Iran, with its rapid growth 
in income, recorded the most rapid growth 
in per capita dietary energy consumption of 
3.5 percent a year during the period. In 
Mexico and Paraguay, where less than 1 per
cent was achieved, the growth in energy con
sumption per capita equaled or exceeded 
that of per capita staple food production. 
Slow rates of growth in energy consumption 
were registered in Brazil, Colombia, and 
Malaysia. The only decline occurred in Sri 
Lanka. In comparison, nearly half of the rest 
of the DME countries showed declines in 
dietary energy consumption during this 
period.5 
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Figure 2-Staple food crop production in developing market economies 
by country group, 1961.76 
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A rise in per capita income increases the 
demand for food and tends to raise dietary 
energy levels. However, the effects of 

income growth on dietary energy consunp-
tion have varied greatly among the rapid-
growth countries and other factors have also 

been important. For example, in Ghana and 
the Sudan, substantial increases in dietary 

energy consumption were attained despite a 
relatively unchanged per capita GNP. In 
several of the other lower-income countries, 
income elasticities of demand for cereals are 

relatively high and the income-induced 
increases in food demands, coupled with the 

rapid increase in staple food production, 
have made possible substantial increments in 

dietary energy consumption. Also, the price 
elasticities of cereals in lower-income coun-
tries are relatively high :rnd even slight 
declines in food staple pric,-, Lan result in 

significant increases in food demand. In 
some of the higher-income countries, such as 
Brazil and Malaysia, the income elasticity of 
demand for high-calorie food for direct 
human consumption apparently has been 

low. 
In six of the rapid-growth countries the 

rate of increase in per capita staple food pro-
duction was accompanied by an equal or 
greater increase in per capita dietary energy 
consumption. In three other countries, the 

rate of increase in dietary energy consump-
tion was only slightly less than the rate of 
growth in staple food production. In the 
remaining countries, important factors limit-
ing the increase in dietary energy consump-
tion included low-income elasticity of de-

mand for high-caloric foods for human con
sumption in some countries, and in others, a 
low growth rate in per capita income. 

TRENDS IN THE DOMESTIC UTILI-
ZATION AND TRADE OF STAPLE 

The use of staple food crops for livestock 

and poultry feed has become important in 
several of the selected rapid-growth coun
tries (Table 5). FAO food balance sheets 
show that the share of staple food crops 
(mainly cereals) used for feed during 1972
74 ranged from 18 to 44 percent of the total 

domestic utilization of the staple food 
supply in Latin American countries (with a 

high percentage especially in Brazil), and 
from 13 to 21 percent in Iran, Malaysia, 
Morocco, and Tunis~a. 6 In the remaining 
countries, the percentage of feed utilization 

ranged from 7 percent to less than 1 percent. 
Estimates by the U.S. Department of 

Agriculture indicate that the total use of 
cereals for livestock feed increased con
siderably faster than the use of cereals for 

human consumption in many of the rapid
growth countries7 ('iable 6). This increase 

substantially raised the overall consump
tion of staple food crops in such countries as 
Brazil, Mexico, Morocco, Paraguay, and 
Tunisia, where the use of staple foods for 

feed accounts for one-fifth or more of the 
total domestic utilization. The demand for 
poultry, which grew at the rate of 9 percent 
per year between 1964-66 and 1972-74, has 
been an important factor in the demand for 
feed in the rapid-growth countries, especially 

-6 The estimate on the share of feed u' for Brazil appears to be excessively high, which could be due to 

data problems. 

7U.S. Department of Agricuiture, Foreign Agricultural Service, Foreign Agriculture Circular (Washing
ton, D. C.: USDA, August 1977); and U.S. Department of Agriculture, Foreign Agricultural Service, 
"Supply and Distribution Tape," Washington, D.C., May 1978. 
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Table 5-Per capita staple food crop production, domestic utilization, and use as food and feed, 1972-74 

Share in 
Food Crop Domestic Utilization of Staple Food Supply Domestic Utilization of 

Country/Group Production Total Food Feed Other / Amounts for Food and Feed 

Food Feed 

(kilograns/capita) (kilograms/capita) (percent) 

Brazil 333.4 350.3 164.2 131.3 54.8 55.6 44.4 
Colombia 137.9 154.4 115.0 25.7 13.7 81.9 18.1 
El Salvador 143.6 167.9 129.4 27.4 11.1 82.0 18.0 
Ghana 224.6 242.0 189.9 5.8 46.3 97.3 2.7 
Iran 215.9 252.3 180.5 33.1 38.7 84.4 15.6 
Ivory Coast 255.1 300.0 212.5 9.7 77.8 96.1 3.9 
Malaysia 126.1 213.8 173.1 26.9 13.8 86.4 13.6 
Mexico 278.1 308.0 184.0 84.4 39.6 68.5 31.5 
Morocco 300.0 349.8 233.7 61.2 54.9 79.3 20.7 
Pakistan 181.4 188.3 167.8 3.2 17.3 98.1 1.9 
:. .guay 281.3 310.4 180.3 98.3 31.8 64.3 35.7 
Philippines 145.8 174.8 153.5 9.7 11.6 94.0 6.0 
Sri Lanka 99.5 172.4 155.6 0.6 16.2 99.5 0.5 
Sudan 196.1 184.4 162.1 1.0 21.3 99.3 0.7 
Thailand 339.7 223.1 178.0 13.2 31.9 93.1 6.9 
Tunisia 209.1 258.0 179.3 45.0 33.7 79.7 20.3 

Selected rapid-growth 242.7 254.9 169.3 51.8 33.8 76.6 23.4 
Other DMEs 211.5 2 2 2 .6 - n.a. n.a. n.a. n.a. n.a. 
Selected slow-growth 208.9 226.0 182.7 9.0 34.3 95.3 4.7 
All DMEs 218.2 231.2 b -

n.a. n.a. n.a. n.a../ n.a. C/ 



Sources: 	 Food and Agriculture Organization of the United Nations, Provisional Food Balance Sheets, 1972-74 Average (Rome: FAO, 1978); Food and Agriculture 
Organization of the United Nations, "Prcduction Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organization of the United Nations, 
Production Yearbook Tape, 1976," Rome, 1976. 

.aJ Mainly seed, waste, and manufacture for nonfood use.
 

bJ Excludes changes in stocks.
 

Cl Table 1, 1.3, p. 10, in Food and Agric-ilture Organization of the United Nations, The Fourth World Food Survey (Rome: FAO, 1977) shows the snare of food
 
and feed in the utilization of cereals as 88.0 and 12.0 percent, respectively.
 



Table 6-Average annual rates of growth in use of cereals for feed in specified 

rapid-growth countries, 1961/62 to 1976/77 a] 

Country 
Growth Rate 

(percent)Brazil 

Colombia 
 6.3 

7.4
El Salvador .9 
Iran

Malaysia (Peninsular) 4.59 
Mexico 9.8 

16.4 
Pakistan 
Philippines 7.1 
Thailand 7.2 

3.b 
T unisia .6 

6.6 

Source: U. S. Department of Agriculture, Foreign Agricultural Service, "Supply and Distribution Tape,"
Washington, D.C., May 1978. 

aJ Includes countries where estimates are available for the 1961/62 to 1976/77 period.Y/ Represents the increase from I00 metric tons in 1961/62 to 56,200 metric tons in 1976/77. 

Brazil, Iran, Malaysia, and Tunisia.These de-

veloping countries have middle-
 and l-igh-

income levels of per capita GNP. 


In general, a rapid rise in 
 total food 

consumption fueled by increases in popula-

tion and income levels accompanied the 
rapid increases in food production (Table 7). 
Other factors such as changes in income 
distribution, staple prices, pre-food food 
ferences, and the effects of rapid growth in 
food production on demand also may have 
significantly affected consumption in some 
countries, but more detailed country ana-
lyses would be required to assess the influ-
ence of these factors. 9 

In 10 of the 16 rapid-growth countries, 

8 Food and Agriculture Organization of the United 

the percentage increase in food production 
was greater than the percentage increase in 
food consumption from 1961-65 to 1974
76, which resulted in an improvement in 
the self-sufficiency ritios for staple food 
crops. However, in three countries (Iran, 
Mexico, and Morocco), the relative increase 
in consumption during this period was much 
greater than in production. This resulted in 
marked declines in their self-sufficiency 
ratios. The same was true to a lesser degree 
in the exporting countries of the Sudan and 
Thailand. In the Ivory Coast the percentage 
increases in andproduction consumption 
were equal and the self-sufficiency ratio 
remained unchanged. 

Nations, Food Balance Sheets, 1964-66 Average
(Rome: FAO, 1971); and Food and Agriculture Organization of the United Nations, Provisional Food BalanceSheets, 1972-74 Average (Rome: FAO, 1978). 

9 John W. Mellor, "Third World Development and the Demand for Agricultural Exports-The Role of
the United States," Three Issues of Development Strategy-Food. Population, and Trade (Washington, D.C.:
International Food Policy Research Institute, 1978).
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Table 7-Changes in staple food crop production, utilization, and trade, 1961-65 to 1974-76 

Net Staple Food Imports 

Country/Group 

Brazil 

Colombia 
El Salvador 

Ghana 

Iran 

Ivory Coast 

Malaysia 

Mexico 

Morocco 

Pakistan 

Paraguay 
Philippines 

Sri Lanka 

Sudan 

Thailand 

Tunisia 

Selected rapid-growth 

Other DMEs 

Selected si : w-growth 

All DMEs 

U) 

Relative Change Between 1961-65 and 1974-76 

Staple Food Crop Domestic Self-Sufficiency 
Production Utilization.a/ Ratio 

(percent) 

48.2 43.2 3.4 

67.4 65.3 1.3 
98.7 76.6 12.5 

47.4 46.9 0.3 

77.3 108.0 -14.8 

52.9 52.9 0.0 

74.2 48.1 17.7 

51.7 80.2 -15.8 

38.3 60.5 -13.9 

70.4 61.6 5.5 

51.8 41.5 7.3 
64.5 59.1 3.4 

60.3 38.0 16.3 

80.5 85.4 -2.7 

67.5 71.8 -2.5 

70.8 70.4 0.1 

57.9 60.9 -1.9 

30.2 36.3 -4.5 

14.2 27.3 -10.3 

36.9 42.6 -4.0 

Quantity 

(1,000 
metric tons) 

1,845 

197 
88 

98 

263 

81 
793 

(375) 

102 

759 

76 

679 

885 
(164) 

(2,382) 

194 

3,139 

5,003 

(1,286) 

8,830 

1961-65 
Share in 

Domestic 


Utilization aJ 


(percent) 


6.9 

8.1 
21.1 

6.6 

5.5 

7.9 
47.9 

( 3.4 ) Si 

2.6 

9.1 

11.3 

13.6 

50.1 
(7.9).SJ 

(26.2) 

21.1 

4.0 

2.0 

(2.2)Y 

2.7 

1974-76 
Share in 

Quantity Domestic 
Utilization a/ 

(1,000 (percent) 
metric tons) 

1,396 3.7 

279 6.9 

83 11.2 

138 6.3 

1,940 19.5 

123 7.9 

950 38.7 

2,4 : 12.9 

1,014 16.1 

556 4.1 

45 4.7 

850 10.7 

1,025 42.1 
(202) (5.4) -C/ 

(3,705) (24.3) 9 

328 21.0 

7,312 5.8 

21,633 6., 

5,929 8.2 

30,721 6.6 



Table 7-Continued 

Sources: Production: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 	 1975; and Food and Agriculture
Organization of the United Nations, "Production Yearbook Tape, 1976," Rome, 1976.
 
Trade: 
 Food and Agriculture Organization of the United Nations, "Trade Yearbook Tape, 1976," Rome, 1976. 

Notes: 	 See Appendix 2, Table 23 for related data. 
Figures in parentheses indicate net exports. 

aJ Domestic utilization exludes changes in stocks.
 
b/ Represents the decline in share of net exports relative to domestic utilization of staple food.
 
cI Net exports expressed as percent of domestic prn'i'!ction.
 



All of the rapid-growth countries were 
net staple food importers in 1974-76 with 
the exceptions of Thailand, a major rice 
exporter, and the Sudan, where groundnut 

exports are important. Mexico had a net 
trade surplus in 1961-65, but food imports 

expanded to as much as 13 percent of 
domestic staple food supply by 1974-76. The 
level of food imports increased in nine 
other food-importing countries during the 

period; six of these countries, however, 

showed declines in the relative share of food 
imports in domestic staple food use. Four 
rapid-growth countries (Brazil, El Salvador, 
Pakistan, and Paraguay) registered reduc-

tions in food imports both in absolute levels 

and in their shares of the domestic supply of 
staple foods. 

The net staple food imports of the 
selected rapid-growth countries as a group 
rose about 2.3 times between 1961-65 and 

1974-76 and represented an increase in the 
relative share of imports in total domestic 
food supply in these countries from 4 per-
cent in the earlier period to 6 percent in the 

later period. Actual import levels of staple 
food crops increased by 87 percent while ex-

ports rose by 53 percent, as shown by the 
data below: 

Net 
Imports Exports Imports 

(1,000 metric tons) 

1961-65 
Average 7,529 4,390 3,139 

1974-76 
Average 14,039 6,727 7,312 

Absolute 
Increase 6,510 2,337 4,173 

Percent 
Increase (86.5) (53.2) (133.0) 

The slow-growth countries, in particular, 
shifted their trade balance in staple foods 
from a small surplus in 1961-65 to a net 
deficit of more than 8 percent of their total 

domestic food needs in 1974-76. For the 
DMEs as a group, net imports of staple food 

went up more than three times during the 
period, with the relative share of imports in 
the domestic supply of staple foods rising 
from 2.7 percent in 1961-65 to 6.6 percent 

in 1974-76. 

The data suggest that staple food cx
porters have little cause to worry about the 
rapid growth of food production in the 
developing countries. Staple food imports in 

the rapid-growth countries increased much 

faster than exports, and, consequently, net 
imports continued to grow. Although the 

increases in food production in the study 
countries are impressive, it is evident that in 
most of these countries food production 

growth rates need to be maintained or 
further augmented to meet the increasing 

demand for staple foods. 
The expansion of both staple food 

exports and imports reflects on one hand the 
increased production capacity in particular 

crops in these countries and, on the other, 
the rapidly increasing demand generated by 
population growth and rising income levels. 

Income-induced increases in demand appear 
to arise from the growing demands for a 

greater variety of foods as consumption 

patterns change. Data from a number of 

rapid-growth countries indicate that part of 
the increased demand for staple foods arose 
from the expanding use of staple foods for 

conversion into livestock and poultry 
products. 
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3 
SOURCES OF GROWTH 

This chapter deals with the contributions 
of commodities and of yield and area ex-

pansion to the growth in crop output of 
the study countries during the past 15 
years. 10 Such information has a bearing on 
important quCstions concerning the appro-
priate crops to emphasize in order to in-
crease food output more rapidly in tropical 
and semitropical areas; the availability and 

use of yield-increasing technologies; and 
the opportunities for area expansion. 

PATTERNS OF PRODUCTION 

Several distinct patterns of staple crop 
production appear in the 16 selected rapid-
growth countries (Table 8). The dominant 
crop is wheat in Iran, Pakistan, and Tunisia; 
rice in Malaysia, the Philippines, Sri Lanka, 
and Thailand; maize in El Salvador; sorghum 
in the Sudan; and root crops in Ghana and 
the Ivory Coast. In the other countries the 
cropping systems are mixed. The leading 

staple food crops are root crops and rice 
in Colombia; root crops and maize in Para-
guay; maize, rice, and root crops in Brazil; 
maize, wheat, and sorghum in Mexico; and 
barley and wheat in Morocco. 

In the rest of the DME countries, and 
particularly in the slow-growth economies, 

rice is the leading staple food cro,, ,,count-

ing for 29 percent and 34 percent, respec-
tively, of total food output in thesc groups. 
Rice also leads other crops in the DME 
countries as a whole (27 percent), followed 

I0An analysis of these relationships by regions 

Countries. 

by wheat (19 percent), and maize (17 
percent). Data indicate that root crops and 
minor cereals are considerably more impor
tant in the slow-growth countries than in 
either the rapid-growth countries or the rest 
of the DMEs. The relative importance of the 
staple food crops to the growth of food 
production among the rapid-growth coun
tries is discussed in the next s:ction. 

PRODUCTION TRENDS OF THE
 
DIFFERENT MAJOR STAPLES
 

Cereals accounted for four-fifths of the 
total increase in staple food crop production 
in the rapid-growth countries during the 
1961-76 period (Table 9). But large differ
ences among these countries exist in the 
relative degree of importance of various 
cereals inl contributing to increases in total 
production. Moreover, combinations of 
individual cereal and noncereal crops largely 
a,:counted for output growth in several 

countries. 
Maize contributed most to the increased 

production in the rapid-growth countries, 

followed by wheat, rice, and sorghum. It 
accounted for more than half the total 

production increase in Brazil, El Salvador, 
and Paraguay, and was an important source 
of production increase in the Philippines, 
Thailand, and Ghana. 

Wheat was the dominant source of staple 
food production increases in Iran, Pakistan, 
and Tunisia. It was also an important source 

was presented in IFPRI, Food Needs of Developina 
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Table 8-Relative distribution of production of staple food crops, 1974-76 a / 

Other Total Root Other Staple 

Country/Group Wheat Rice Maize Sorghum Cereals Cereals Crops Food Crops/ 

(percent) 

Brazil 7.1 14.6 45.9 1.5 0.2 69.3 23.3 7.4 

Colombia 1.3 27.2 21.3 9.7 2.9 62.4 24.8 12.8 

El Salvador ... 4.7 64.0 24.0 ... 92.7 1.2 6.1 

Ghana ... 2.2 19.9 6.4 5.6 34.1 51.7 14.2 

Iran 67.3 12.4 0.7 0.1 16.0S / 96.5 1.4 2.1 

Ivory Coast ... 20.0 7.6 4.8 3.0 32.4 53.2 14.4 

Malaysia ... 86.7 1.6 ...... 88.3 9.2 2.5 

Mexico 17.7 1.9 50.0 18.6 2.8 91.0 1.0 8.0 

Morocco 35.0 0.3 7.9 1.1 44.4 c/ 88.7 0.8 10.5 

Pakistan 61.8 19.5 5.8 2.2 3.4 92.7 0.7 6.6 

Paraguay 2.8 3.4 35.1 0.7 ... 42.0 50.3 7.7 

Philippines ... 55.8 36.7 ... ... 92.5 6.6 0.9 

Sri Lanka ... 64.6 2.0 0.4 1.6 68.6 20.3 11.1 

Sudan 6.9 0.1 1.4 49.2 11.7 69.3 2.1 28.6 

Thailand ... 63.0 18.1 1.4... 82.5 14.1 3.4 

Tunisia 71.5 ... ... 0.6 19.7 .c/ 91.8 1.7 6.5 

Selected rapid-growth 18.5 22.2 28.7 5.7 4.7 79.8 12.9 7.3 

Other DMEs 19.3 29.3 12.1 7.7 11.6 80.0 9.7 10.3 

Selected slow-growth 12.2 33.8 10.5 7.4 12.2 76.1 16.7 7.2 

All DMEs 19.1 27.3 16.6 7.2 9. 7 79.9 10.6 9.5 

-.3 



Table 8-Continued 

Sources: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organization ofte United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

Note: See Appendix 2, Table 25 for related 1961-65 data. 

al Based on the production of staple food crops expressed in cereal equivalent.
b Includes groundnuts, pulses, and plantains (shown individually in Appendix 2, Table 24).cgJThe share of barley in the production of major food staples was 15.7 percent in Iran, 43.0 percent in Morocco, and 17.8 percent in Tunisia. 



Table 9-Shares of the total staple food production increase from cereals, root crops, and other crops, 1961-65 to 1974
76a/ 

Other Total Root Other Staple 

Country/Group Wheat Rice Maize Sorghum Cereals Cereals Crops Food Crops b_/ 

(p eicent) 

Brazil 17.1 9.9 56.4 4.5 0.2 88.1 11.1 0.8 

Colombia -5.2 48.1 -2.0 25.0 -15.1 50.8 40.9 8.3 

El Salvador ... 4.3 67.8 20.1 ... 92.2 1.3 6.5 

Ghana ... 3.5 31.2 5.1 7.8 47.6 37.1 15.3 

Iran 72.1 12.3 1.0 0.0 13.6 99.0 0.9 0.1 

Ivory Coast ... 29.0 2.4 3.1 0.6 35.1 53.9 11.0 

Malaysia ... 87.9 2.4 ... ... 90.3 4.2 5.5 

Mexico 22.8 1.9 17.9 46.7 3.8 93.1 1.2 5.7 

Morocco 23.6 0.0 0.9 -0.9 54.4 - 78.0 0.1 21.9 

Pakistan 71.7 24.4 4.5 0.6 -1.3 99.9 0.6 -0.5 

Paraguay 5.8 6.1 52.9 0.8 ... 65.6 23.9 10.5 

Philippines ... 50.1 46.8 ... ... 96.9 2.6 0.5 

Sri Lanka ... 47.5 3.5 0.8 0.8 52.6 33.1 14.3 

Sudan 13.2 0.2 2.0 35.2 8.1 58.7 1.0 40.3 

Thailand ... 35.2 31.6 3.2 ... 70.0 25.4 4.6 

Tunisia 75.8 ...... 0.6 12.3 88.7 2.1 9.2 

Selected rapid-growth 24.4 19.0 27.5 10.3 3.4 84.6 10.3 5.1 

Other DMEs 31.4 32.4 13.2 8.2 3.5 88.7 9.0 2.3 

Selected slow-growth 20.2 44.7 14.2 -0.8 0.1 78.4 29.6 -8.0 

All DMEs 28.7 27.4 18.6 8.9 3.5 81.1 9.5 3.4 

IJ 



Table 9-Continued 

Sources: Food and Agriculture Organization of the United Nations, "Production Yeaibook Tape, 1975," Rome, 1975; and Food and Agriculture Organization ofthe United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

Based on the difference between the 1961-65 average and 1974-76 average for all staple food crops expressed in cereal equivalent.b/ Includes groundnuts, pulses, and plantains (shown individually in Appendix 2, Table 24).g In Morocco, .harley accounted for 53.4 percent of the total increase in the production of major staples. 



of output growth in Mexico and Morocco, 

although barley was the major source 

of the production increase in the latter. 

Rice has been the important source of 

the staple feod production increase in tile 

Asian countries, contributing tle majority of 

the increase iii Malaysia and the Philippines, 

and also accounting for an important share 

of the increased production in Sri Lanka, 

Thailand, and Pakistan. Rice also con-

tributed nearly half of tire production 

increase in Colombia and over one-fourth of 

tile increase of food output in tile Ivory 

Coast. 

Sorghum represented nearly half tile 

increase in staple food production ill Mexico 

during tile 1961-76 period. It was also an 

important source of the growth of staple 

food productioll in the Sudan, Colombia, 

and El Salvador. In Mexico and Colombia 

sorghum is used solely for feed, while in 

tile Sudan and El Salvador food uses are 

more important. Sorghum was a much less 

important source of increased production in 

tile rest of tile DMEs and even registered a 

decline in output of nearly I percent in tile 

slow-growth countries. 

Root crops accounted for more than half 

of the production increase in tile Ivory Coast 

and a fifth or more of the total output 

increase iii staple food crops in five other 

rapid-growth countries. Most of tile increase 

in root crop production came from cassava 

in Colombia, Ghana, Paraguay, Sri Lanka, 

and Thailand, while yams were the most 

important source of increased production in 

the Ivory Coast (Appendix 2, Table 24). 

Pulses, groundnuts, and plantainswere of 

relatively minor importance in contributing 

to the increase in food production in tile 

rapid-growth countries. However, ground-

nuts accounted for an important share of the 

production increase in the Sudan, which 

exports a major portion of tile crop. Small 

increases in the production of pulses were 

made in most of the countries, but only in 

Morocco and Paraguay, which export a sub

stantial part of the output, did the contribu

tion of pulses account for more than 10 per

cent of the production increase. ihe share 

of plantains exceedcd 10 percenl of tile in

crease in loud output ill only one country, 

Sri Lanka. 

Although tile well-known increases 

achieved in wheat and rice production have 

tDeen important, more than half of tile in

crease in food staple production has come 

from other crops. In particular, maize has 

been all important factor in increasing food 

production in Latin America, Asia, and the 

African countries. Similarly, the increased 

iproduction of sorghuLl has been important 

in both Latin America and Africa. Tile in

creased production of root crops was also 

important in 6 of tile 16 rapid-growth coun

tries. 

These shifts in production are indicated 

by significant changes iii tile relative shares 

of tile different staple crops in tile total food 

output of the study countries between 1961

65 to 1974-76 (Table 8 and Appendix 2, 

Table 25). Sorghum production has doubled 

its share to 6 percent, while that of wheat 

increased from 15 percent to 19 percent. 

Maize maintained its relative share in total 

food output at about 29 percent. Despite 

the reduced contributions of rice and minor 

cereals, the rapid growth of wheat and sor

ghuni output increased tile overall cereal 
share in total staple food production from 

77 percent in 1961-65 to 80 percent in 

1974-76. Tile relative share of noncereals has 

correspondingly declined, particularly that 

of root crops and pulses. The same general 

trend has been observed for tile other DME 

countries, except for tile increased relative 

share of rice anmong the cereal items. For tile 

DMEs as a group, the relative contribution 

of wheat to total food production rose from 

16 to 19 percent, maize and sorghum shares 
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rose by about I percent each, whereas 
that of rice has remained unchanged. Among 
tile noncereals, the root crop share has 
stayed about Constant, but those o1 pulses 
and gr¢ouldiutntS were reduced, 

Demand shills as well is technological 
developments in production appeu to h1ave 
been impor,)tatnut in the production Of various 
staple loud crops. Rising demands for live-
stock and poultry leeds appear in part to 
have stimulated the growth in sorghuL and 
maize production, In sonuil cases this may 
have stimulated the overall rate of growth in 
staple food crop prodtiction by Opening up 
new collmodity sources of growth well 
adapted to conditions ill particular regions 
of tile country. The gr )\wing prelCrences 
associated with increased tlrb,U)i/atiOi also 
appear to have heen a fIctor in the incr eaed 
production()If wheat in s0111C of tile coAl-
tries. 

CHANGES IN AREA AND YIELD 
OF FOOD CROPS 

An important step in answering tile 
question of how the increases in food 
production have been achieved is to deter-
mine the changes that fhave occurred in area 
and outpnt per hectare. lhese changes also 
provide insights into tie availability Of 1ard 

reserves auld tile 
 use Of yield-increasing 

technologies. In the 
 ahsence of area and 
yield data for plaritairs, the conmrodity 
was excluded fronI tie analysis. Corise-
quently, tile data on rates of growth in total 
food output ill sOi]Ie countries as discussed 
in this section may differ somewhat from 
the rates of growth used in parts of the 
report where plantairis are included, 

The study countries fall into three 
distinct categories according to the impor-

lance of area and output per hectare in 
increasing staple food production (Table 
10). The increase in Output per hectare 
accounted for more than 60 percent of ite 
staple food production incre,ise inl six 
countlies-.Colombia, F-I Salvad)or, Mexico, 
Morocco, Pakistan and unisii. Increases in 
both area an1d output per hectare were aibout 
equally responsible f0r irIcreasing tile pro
duction of stalIc loud crops in the Ivory 
Coast, Malaysia, tile Philippines, and 
iThailand. In the remaining six countries--
Blrazil, Ghana, Iran, Paraguay,Sri Lanka, and 
tile Sudan- area expansion accounted for 
more than 60 percent of tile increases in 
staple food production for the 1961-76 
period. 

Average annual increases in output per 
hectare of 3 percent or more were re
portIed in the six COUtrlIies wherT that WIs 
tile primary m1eans of achieving production 
growth during 1961-76 (Table 10). Tunisia 

registered the highest yerly increase, 5.3 
percent, which ,Iccouinted for about 93 
percent )1 the growth in its staple food 
production. Growth in output per hectare 
Lontrilbuted 63 percent to tile increases in 
food output inl Il Salvador, 79 percent in 
Mexico arid Pakistan, 82 percent in Colon
bia, and 84 percent in Morocco. The rapid
 
growth Of staple food 
 output in tihese 
countries can lbe ittribUted largely to signili
cant improvemeilts in wieat yields in 
Mexico, Pakistan, and lunisia; rice yields 
in Colombia and Pakistan; maize yields in El 
Salvador; and b+irley yields in Morocco. I I 
Although increases in yield per iectare of 
other crops ill several Of tile countries were 
riot Is large, their contributions to increased 
output per hectare in Most of these cout
tries were also substantial (Tables 11 and 
12 and Figure 3). 

See also Appendix 2, Table 26, tor the 197,4-76 yields of dilerent staple lood crops. 
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Table 10-Average annual growth rates of production, area, and output per hec
tare of total staple food crops in selected rapid-growth countries 
classified according to main sources of growth, 1961-76 a! 

Country by Category 	 Production Area Output Per Hectare 

(percent) 

Largely increased 
output per hectare 

Colornbi,t 3.8 0.7 3.1 
El Salvador 5.7 2.1 3.6 
Mexico 3.8 0.8 3.0 
Morocco 3.7 0.6 3.1 
Pakistan 4.7 1.0 3.7 
Tunisia 5.7 0.4 5.3 

Increased area and 
output per hectare 

Ivory Coast 3.4 1.9 1.5 
Malaysia 4.9 2.9 2.0 
Philippines 3.9 1.8 2.1 
Thailand 4.2 2.2 2.0 

Largely increased area 
Brazil 3.5 3.4 0.1 
Ghana 3.5 3.7 -0.2 
Iran 4.3 3.1 1.2 
Paraguay 3.6 5.3 -1.7 
Sri Lanka 3.7 3.4 0.3 
Sudan 4.4 5.8 -1.4 

Svlected rapid-growth 	 3.9 2.2 1.7 

Other DMEs 2.2 0.7 1.5 
Selected slow-growth 1.1 0.8 0.3 
All DMEs 2.6 1.1 1.5 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," 
Rome, 1975; and Foo-l and Agriculture Organization of the United Nations, "Production Year
book Tape, 1976," Rcmne, 1976. 

j/ Excluding plantains. 
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Table 11-Average annual growth rates of production, area, and output per hectare of cereal crops in selected rapid-growth
countries classified according to main sources of growth, 1961-76 a/ 

Wheat Rice Maize Sorghum Total Cereals c / 

Output Output Output Output Output
Produc- Per Produc- Per Produc- Per Produc- Per Produc- Per

Country by Category tion Area Hectare tion Area Hectare tion Area Hectare lion Area Hectare tion Area Hectare 

(percent)
Largely increased 
output per hectare 

Colombia -7.5 -10.4 2.9 7.7 1.2 6.5 -0.2 -1.9 1.7 27.1 26.5 0.6 2.6 0.3 2.9
El Salvador ... ... ... 4.5 0.7 3.8 6.0 1.5 4.5 4.8 2.4 2.4 5.6 1.8 3.8 
Mexico 4.3 -0.6 4.9 3.2 1.4 1.8 1.7 0.0 1.7 17.5 16.0 1.5 3.9 1.0 2.9 
Morocco 2.8 0.5 2.3 ... ... ... 0.9 -0.9 1.8 ... ... ... 3. 3 d 0.4 0/ 2.9 d/
Pakistan 5.8 1.7 4.1 6.6 2.1 4.5 3.2 2.1 1.1 1.6 -0.3 1.9 5.2 1.3 3.9 
Tunisia 5.9 1.2 4.7 ... ... ... ... ... ... ... ... ... 5.5 0.2 5.3 

Increased area and 
output per hectare 

Ivory Coast ... ... ... 5.5 2.4 3.1 1.1 3.7 -2.6 6.8 5.0 1.8 3.6 2.1 1.5 
Malaysia ... ... ... 5.0 3.1 1.9 7.0 0.5 6.5 ... ... ... 5.0 3.1 1.9 
Philippines ... ... ... 3.4 0.8 2.6 5.5 3.4 2.1 ... .. . .. 4.1 1.9 2.2
Thailand ... ... 2.1 1.0 1.1 10.2 9.1 1.1 1 3 . 9 bj 15.0 - -1.1 b/ 3.4 1.8 1.6 

Largely increased area 
Brazil 12.4 10.8 1.6 2.2 3.0 -0.8 4.2 2.8 1.4 17.3 7.9 9.4 4.4 3.7 0.7
Ghana ... ... ... 6.1 7.3 -1.2 5.7 4.8 0.9 2.8 2.4 0.4 4.9 4.6 0.3 
Iran 
 4.8 3.4 1.4 4.4 2.7 1.7 ... ... ... . . . ... ... 4.4 3.2 1.2 
Paraguay 9.8 11.9 -2.1 9.0 10.7 - 1.7 6.4 6.5 -0.1 ... ... ... 6.8 7.2 -0.4 
Sri Lanka ... ... ... 2.8 1.9 0.9 7.9 8.4 -0.5 ... ... ... 2.9 2.1 0.8 
Sudan 16.2 18.4 -2.2 ... ... ... 7.7 6.6 1.1 2.9 4.2 -1.3 3.6 5.5 -1.9 

Selected rapid-growth 5.5 2.8 2.7 3.1 1.7 1.4 3.7 2.0 1.7 9.0 5.4 3.6 4.1 2.3 1.8 

Other DMEs 4.2 1.7 2.5 2.5 0.9 1.6 2.4 1.2 1.2 1.9 0.1 1.8 2.5 0.8 1.7
Selected slow-growth 1.9 0.7 1.2 1.5 1.0 0.5 1.4 1.0 0.4 0.0 0.8 -0.8 1.1 0.7 0.4 
All DMEs 4.5 2.0 2.5 2.6 1.1 1.5 3.0 1.6 1.4 3.0 0.7 2.3 2.9 1.1 1.8 



Source: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, IS 5, and Food and Agriculture Organization of 
the United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

_aJ Includes crops in countries where the 1976 production was more than I percent of total major staple food production. 
/ For the period 1964-76. 

c/ Includes all cereals 
d/ In Morocco, the growth rates of production, area, and output per hectare of barley were 4.6, 0.8, and 3.8 respectively. 
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Table 12-Average annual growth rates of production, area, and output per hectare of cassava, sweet potatoes, root crops,pulses, and groundnuts in selected rapid-growth countries classified according to main sources of growth, 1961
76a_ 

Cassava Sweet Potatoes Root Crops.b' Pulses GroundnutsOutput Output OutputCategory/ Produc- Output OutputPer Produc- Per Produc- PerCountry Group Produc- Per Produc-
tion Area Hectare tion Area Hectare tion Area Hectare tion 
Per
 

Area Hectare tion Area Hectare 

(percent)Largely increased 
output per hectare 

Colombia 8.9 5.7 3.2 3.0 0.2 2.8 7.7 4 9 2.8 3.6 1.2 2.4 ... ... ...E! Salvador ... ... ... ... ... ... 6.5 0.9 5.6 6.7 4.8 1.9 ... ... ...Mexico ... ... ... ... ... ... 4.1 0.4 3.7 2.7 0.1Morocco ... 2.6 ... ... ... .... .. .. .. 6.8 2.6 4.2 ... ...Pakistan ... .
 .
 .
 . ... ... ... ... ... -1.0 -1 .3 0.3 ... ...Tunisia ... ... ... ..... 
 6.0 6.8 -0.8 8.4 3.5 4.9 ... ... ...
 

Increased area and 
and output per hectare

Ivory Coast 2.4 -0.4 2.8 ... ... ... 3.3 2.0 1.3 ... ... ...Malaysia 3.8 1.1 2.7 ... 4.9 0.1 4.8 ... ... 2.0 -0.9 2.9 ... ... ... 17.7 8.4Philippines 0.5 0.5 0.0 1.3 1.2 9.30.1 0.7 0.7 0.0 ... ... ...... ...Thailand 11.0 11.4 -0.4 ... 
... ... ... 10.6 10.3 0.3 9.6 9.4 0.2 2.1 2.3 -0.2 

Largely increased area
Brazil 2.0 2.5 -0.5 1.5 1.4 0.1 2.0 2.2 -0.2 1.5 2.9 -1.4 -0.8Ghana -0.7 -0.13.7 2.5 1.2 ... 2.3 2.0 0.3 ... 
 ... ... 7.3Iran 5.9 1.4 ... ... ... .2.3 -0.0Paraguay 1.4 1.0 0.4 

2.3 0.0 -1.7 1.71.8 3.8 -2.0 1.4 1.2 0.2 7.0 6.5 0.5Sri Lanka 6.2 1.6 2.0 -0.49.9 -3.7 8.2 8.6 -0.4 6.7 9.7 -3.0 8.3 7.6 0.7Sudan -1.3 0.8 -0.5 14.0 13.3 0.7 ... 
 ... ... 1.5 2.2 -0.7 3.4 3.3 0.1 7.7 8.4 -0.7 
Selected rapid-growth 3.3 3.3 0.0 2.0 1.6 0.4 3.2 2.8 0.4 2.1 1.5 0.6 3.5 3.7 -0.2 



Other DMEs 1.9 1.4 0.5 1.2 0.5 0.7 2.0 1.2 0.8 0.4 0.7 -0.3 0.1 0.0 0.1 
Selected slow-growth 2.0 1.2 0.8 2.4 2.0 0.4 2.2 0.7 1.5 1.5 3.3 -1.8 -5.0 -1.6 -3.4 
All DMEs 2.5 2.0 0.5 1.4 0.7 0.7 2.4 1.6 0.8 0.8 0.8 0.0 0.6 0.4 0.2 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organization of 
the United Nations, "Production :earbook Tape, 1 976," Rome, 1976. 

a/ Includes crops in countries where the 1976 production was more than 1 percent of total major staple food production. 
bi Also includes potatoes, yams, and cocoyams. 
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0 Figure 3-Yields of wheat, rice, and maize in leading countries, 1961-76 
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In the four tropical countries where a 
combination of increases in output per 
hectare and in crop area has been important, 
the annual rates of growth in crop area 
ranged from 1.8 percent to 2.9 percent, 
while those of output per hectare ranged 
from 1.5 percent to 2.1 percent. The 
growth in crop area contributed more than 
half of the increase in food output in three 
countries--Thailand (52 percent), the Ivory 
Coast (56 percent), and Malaysia (59 per-
cent). Increases in output per hectare 
accounted for 54 percent of tile growth of 
staple food production in the Philippines. 
Increases in area and yields of rice, Coupled 

with the expansion in area under maize and 

root crops, were nainly responsible for 
tile good performance of staple food produc-

tion in this group of countries during 1961-
76. 

In tile six countries where increase in 

area was the dominant factor, tile rates of 

growth in crop area ranged from 3.1 per-

cent to 5.8 percent. 'Fle relative contribu-

tions of tile growth in area to tile growth in 

the production of' staple foods during tile 

period amounted to 72 percent in Iran, 92 

percent in Sri Lanka, and 97 percent in 

Brazil. Growth in crop area solely sustained 

food production increases in Ghana, the 

Sudan, and Paraguay, which experienced 

declines in output per hectare. Significant 

annual growth rates ill crop area were 

achieved for wheat in Iran (3.4 percent), rice 

in Brazil (3.0 percent), maize in Giiana and 

Paraguay (4.8 percent arid 6.5 percenlt, 

respectivel\,), botl sorghum and pIlses in 

tile Sudan (4.2 perccnt and 3.3 percent, re-

spectively), and root crops in Sri Lanka 

(9.7 percent). 

In the rapid-growth countries as agroup, 
increases in output per lectare contributed 
44 percent of tile growth in food produc-
tion, while area expansion accounted for 56 
percent. This is reflected in an average 

annual growth rate of 1.7 percent in output 

per hectare and 2.2 percent in the area under 
food crops. However, the relative imlpor
tance of area expansion in the growth of 
food output in these countries was largely 
influenced by the fact that Brazil, which ac
counts for more than one-iou rth of food 
production in the group, had low rates of 
growth in output per hectare and high 

rates of growth in area. If Brazil were 
excluded, the resulting rates of growth in 
the rest of the rapid-growth countries 

would be 2.0 percent per year in output 
per hectare and 1.9 percent per year in 
area, which would reverse the relative 
importance of the two production com

ponlents. Without Brazil, output per hectare 
would be contributing 51 percent and area 

expansion, 49 percent. 
In tile other DM Ls, improvements in 

output per hectare accounted for two

thirds of the annual growth rate of 2.2 

percent in food output; tile area under 

food crops expanded at tile rate of only 
0.7 percent a year.. For the slow-growth 

countries in this group, tile rates of growth 

in both arca and output per hectare were less 

than 1 percent. The rate of increase in 

food output per hectare was only 0.3 per

cent per year and that of tile arca devoted to 

crops was 0.8 percent per year, representing 

respective contributions of 27 percent and 

7 percent to staple Food production 

growth. In the DMEs as a whole, tile average 

annual growth rate in staple food output was 

achieved through increases in area of 1.1 per

cent and in output per hectare of 1.5 per

cent which represent contributions to pro

duction growth of 42 percent and 58 per

cent, resnectively. 

Considerable caution must be used in 
drawing inferences from short-term food 
production trends since weather fluctuations 
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in some rapid-growth countries caused wide 
variations in area and output per hectare. 
Nevertheless, sonic tentative comparisons of 
the trend in tile recent years (1968-76) with 
the trend in the earlier years (1961-68) anid 
with the longer-run trends (1961-76) are pre-
sented here (Table 13). The results raise 
some distul bing questions relaited to the crll-
tinuation of rapid rates of growth in iood 
production in some Iofthe countries, 

Of the countries where the contribution 
of output per hectare was dominant in tile 
growth of food output, substantial decreases 
in production growtih rates occurred in 
Mexico, Morocco, and Pakistan between 
1961-68 and 1968-76. The slowdown in 
food output in these countries rellected in 
large part tihe relatively constant crop area in 
Morocco and Pakistan and the declining 
trend of crop area in Mexico during 1968-
76. Also of significance in Mexico was the 
decline in the rates of growth in output per 
hectare, which raises tile question of 
whether technological advances will con-
tinue at the same pace that was achieved 
there in earlier years. Large year-to-year fluc-
tuations in food production occurred in 
Morocco during the study period. 

Average rates of growth in food staple 

production of more than 
 4 percent per 

year in tile 1968-76 period occurred in 

Colombia, El Salvador, and Tunisia, with 

growth in output pcr iectare continuing as 

the major contributor to tue 
 rapid produc-

tion growth ill these countries. In Colombia 

ind Tunisia, production growth rates in-

creased in 1968-76 compared with thie in 
1961-68. The 1968-76 growth rates also 
were higher than those in 1961-76. In El 
Salvador, the recent rates of growth were 
somewhat lower than those achieved i, 
19 6 1-76 or 1961-68. 

Oh the four countries where both tile 
growth in food output per hectare and tile 
area under food crops were of about equal 

importance, the Philippines and Thailand 
had average rates of growth in lood produc
ii iht were highcr in the recent period 

than in the earlier period or the longer-ic'rn 
1961-76 period. in these two countries, the 
rates of growth in crop area increased in the 
1968-76 period, whereas rates of growth in 
crop output per hectare declined, reflecting 
to sorie extent the effects of adverse 
weather conditions. The Ivory Coast and 
Malaysia displayed an opposite trend, with 
the rates of growth iincrop areas declining in 
the recent period and the rates of growth in 
output per hectare increasing.
 

The 1968-76 average 
 rate of growth in 
food production in the countries largely 
dependent on area expansion was substan
tially lower than their respective rates of 
growth in either the 1961-76 or 1961-68 
periods. Moreover, food production growth 
rates in the recent period in five of the six 
cowltries il tlhe group were below the
 
growth rates in tlhe 1961-(8 period, and in 
four of them they were below the 1961-76 
trend. 

Changes in output per hectare appear to 
have been considerably more important than 
changes in area in accounting for the declin
ing rates of growth in food production 
between the earlier and recent periods in 
these countries. While some declines oc
curred in the average rate of growth in crop
 
area, 
 three of the six countries showed high
er rates of growth in area under staple crops 
in 1968-76 as compared with the longer
tern 
 trend and the earlier period. On the 
other hand, the trends in output per hectare 
during the recent period were generally 
lower, and in five of the six countries they 
were negative. Only Iran achieved a positive 
idle (-h growth in output per hectare in 
1968-76. In Brazil, Ghana, and especially 
Sri Lanka, the positive rates of growth in 
output per hectare during 1961-68 signifi
cantly declined in the recent period. In the 

50 



Table 13-Average annual growth rates of production, area, and output per hec
tare of staple food crops in selected rapid-growth countries classified 
according to main sources of growth, 1961-76, 1961-68, and 1968
76 Al 

Country by Category Trend Period Production Area Output Per Hectare 

(percent) 
Largely increased 

output per hectare 

Colombia 	 1961-76 3.8 0.7 3.1 
1961-68 1.6 1.9 -0.3 
1968-76 6.4 1.8 4.6 

El Salvador 	 1961-76 5.7 2.1 3.6 
1961-68 5.8 2.4 3.4 
1968-76 4.9 2.2 2.7 

Mexico 	 1961-76 3.8 0.8 3.0 
1961-68 7.1 3.6 3.5 
1968-76 1.9 -0.5 2.4 

Morocco 	 1961-76 3.7 0.6 3.1 
1961-68 7.5 2.0 5.5 
1968-76 -1.0 0.2 -1.2 

Pakistan 	 1961-76 4.7 1.0 3.7 
1961-68 4.2 2.1 2.1 
1968-76 2.7 0.0 2.7 

Tunisia 	 1961-76 5.7 0.4 5.3 
1961-68 6.0 -1.3 7.3 
1968-76 9.2 3.3 5.9 

Increased area and 
output per hectare 

Ivory Coast 	 1961-76 3.4 1.9 1.5 
1961-68 4.3 2.5 1.8 
1968-76 4.1 2.1 2.0 

Malaysia 	 1961-76 4.9 2.9 2.0 
1961-68 3.5 2.7 0.8 
1968-76 4.3 1.6 2.7 

Philippines 	 1961-76 3.9 1.8 2.1 
1961-68 2.8 1.0 1.8 
1968-76 4.2 3.0 1.2 

Thailand 	 1961-76 4.2 2.2 2.0 
1961-68 3.6 1.5 2.1 
1968-76 4.5 3.7 0.8 

Largely Increased area 

Brazil 	 1961-76 3.5 3.4 0.1 
1961-68 5.2 4.5 0.7 
1968-76 2.2 2.5 -0.3 
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Table 13-Continued 

Country by Category Trend Period Production Area Output Per Hectare 

Ghana 

Iran 


Paraguay 

Sri Lanka 

Sudan 


Selected rapid-growth 

Other DMEs 

Selected slow-growth 

All DMEs 

1961-76 
1961-68 
1968-76 

1961-76 
1961-68 
1968-76 

1961-76 
1961-68 
1968-76 

1961-76 
1961-68 
1968-76 

1961-76 

1961-68 
1968-76 

1961-76 

1961-68 
1968-76 

1961-76 

1961-68 
1968-76 

1961-76 
1961-68 
1968-76 

1961-76 

1961-68 
1968-76 

3.5 


3.5 

2.4 

4.3 


7.0 
4.7 


3.6 


7.6 


2.5 

3.7 

3.4 
1.4 

4.4 

-1.2 
8.8 


3.9 


5.0 
3.0 


2.2 


1.6 

2.1 


1.1 

1.3 
0.7 


2.6 

2.4 
2.3 


(percent)
 

3.7 -0.2 
1.0 2.5 
3.8 -1.4 

3.1 1.2
 
3.3 3.7
 
2.9 1.8
 

5.3 -1.7 
8.6 -1.0 
4.1 -1.6 

3.4 0.3 
2.0 1.4 
5.2 -3.8 

5.8 -1.4 
2.2 -3.4 
9.1 -0.3 

2.2 1.7 

2.8 2.2 
2.2 0.8 

0.7 1.5 
0.9 0.7 
0.6 1.5 

0.8 0.3 
1.4 -0.1 
0.5 0.2 

1.1 1.5 
1.3 1.1 
0.9 1.4 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," 
Rome, 1975; and Food and Agriculture Organization of the United Nations, "Production Year
book Tape, 1976," Rome, 1976. 

.1 Excludes plantains. 

case of 	Iran, the average rate of growth in While weather variations may have been 
output per hectare in 1968-76 was lass than important in affecting the production trends 
in the earlier period, but slightly greater than in some of the countries where area expan
for the 1961-76 period. The Sudan had a sion has been the dominant source of 
consistent decline in yields in both 1961-68 increasing output, the pervasive nature of 
and 1968-76, but at a somewhat slower rate the unfavorable trends in produotion and 
during the later period, yield in recent years seems to suggest that 
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increasing output through such means may 

be becoming more difficult in some of t,,ese 

countries. The substantial decline in food 

output per hectare in Sri Lanka, in particu-

lar, may raise questions concerning the con-

tinuation of rapid food staple production 

growth in that country. Also, questions 

arise of whether greater efforts are needed to 

meet soil management problems and to en-

courage increases in yields in the Sudan and 

several of the other countries where rapid 

expansions in crop areas are being achieved, 

For the rapid-growth countries as a group, 

the annual rate of growth in food produc-

tion of 3.0 percent during the 1968-76 

period is significantly lower than the 5.0 

percent growth achieved during 1961-68. 

Production in the other DMEs increased 

from 1.6 percent a year during 1961-68 to 

2.1 percent a year in the 1968-76 period, 

which resulted from improvements in output 

per hectare despite the decline in the growth 

of food crop area. In tile case of the DMEs 

as a whole, the contribution of output per 

hectare to tile growth in prodi,;tion ac-

counted for about 60 percent in both the 

1968-76 and the longer-term 1961-76 

periods. In contrast, whereas the contribu-

Lion of output per hectare in the rapid-

growth cu'ttries was 44 percent in the 

1961-76 period, it was less than 30 percent 

in the recent period. This again raises the 

question of whether more emphasis on 

increasing yields will be required in several 

of the rapid-growth countries if the 1961-76 

rates of growth in food production are to be 

maintained. 

In the slow-growth countries, the relative 

decline in the average yearly rate of growth 

in food output from 1.3 percent in the 

1961-68 period to 0.7 percent in the 1968

76 period was larger than that in the rapid

growth countries. The small increases in 

food production in the slow-growth coun

tries were largely achieved through area 

expansion in both periods, with area in

creases accounting solely for the growth in 

food production in tile 1961-68 period and 

for 70 percent of the low rate of growth in 

the recent period. A significant reduction 

from 1.4 percent per year to 0.5 percent per 

year is observed in the rate of area expansion 

between the 1961-68 period and the 1968

76 period in the slow-growth countries. 

While some of the slow-growth countries 

such as Ethiopia and Haiti may have limited 

area expansion potentials, possibilities of 

area increases in several other countries in

cluding Angola, Burma, Chile, Madagascar, 

Mozambique, Peru, and Zambia appear 

reasonably favorable. 

Similarly, several of the slow-growth 

countries appear to have substantial poten

tial for increasing the almost constant out

put per hectare that has occurred in both 

the long-term and shorter-term periods. The 

lack of growth in output per hectare in sev

eral of these countries appears to reflect 

inadequate attention to integrated yield

increasing technologies. While the use of 

high-yielding varieties seems to be wide

spread in a number of these countries, fertil

izer use is generally low and in some coun

tries has even declined. 

Political problems also may have been re

sponsible in part for the slow growth in food 

production in several of these countries. 

Serious political disturbances occurred in 

about half of the selected slow-growth 

countries during the years covered by the 

analysis. 
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4 
FACTORS IN INCREASED FOOD PRODUCTION
 

A closer examination of the effects of 
changes in important factors directly affect-
ing the growth in production will provide 
more pecific indications of how the rela-
tively high rates of growth in food produc
tion were achieved in tile rapid-growth de-
veloping countries. These factors include 
changes in the cropping pattern, timing of 
fluctuations in production during the 1961-
76 period, and most importantly, produc-
tion inputs contributing to the increases in 
output per hectare and area of staple food 
crops. The importance of the various pro-
duction inputs and related factors in con-
tributing to the growth in staple food pro-
duction varies greatly among the study 
countries. The different production strat-
egies used in increasing food output broadly 
appear to reflect differences in the technol-
ogical, agroclimatic, and economic condi-
tions existing in these countries. 

Availablc international data together with 
information from more detailed studies in 
some of these countries have been used to 
formulate hypotheses on the possible impor-
tant factors in the rapid food production 
growth in these countries. Special country 
studies will be necessary, however, to pro-
vide full and definitive assessments of the 
importance of the various factors in par-
ticular countries. Also, it should be recog-
nized that prices, cr-dit, other economic 
incentives, agrarian reform, and related 
changes in the structure of agriculture also 
have been important, although their roles 
have not been analyzed in this report. In-
dividual country studies are required to 
assess adequately the effects of these factors 
on staple food crop production growth be-
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cause of the formidable data and analytical 
problems that are involved. 

CHANGES IN CROP AREA 

Shifts in crop area patterns toward 
higher- or lower-yielding crops have signifi
cantly affected the output per hectare in 
some of the study countries. Table 14 
shows the effects of changes in the pattern 
of crop area, expressed in terms of their 
calculated corresponding changes in the 
average annual rate of growth of output per 
hectare. The rate of growth indicated for the 
"hypothetical" output per hectare shows the 
level that would have been achieved with a 
constant crop area pattern. It represents the 
estimated rate of growth attributable to 
changes incrop yields. 

The increased emphasis on rice in Colom
bia and Pakistan, wheat in Mexico, and 
maize in Thailand led to increases in food 
output per hectare in these countries. Not 
only are tile yield levels of these crops 
relatively high, but the increases in yields 
during the 1961-76 period have been rapid. 

Shifts toward lower-yielding crops were 
made in most of tile countries making large 
increases in area under staple food crops. 
Changes in the crop area pattern reduced the 
annual growth in output per hectare by an 
average of 2 percent in Paraguay, 0.5 per
cent in Ghana, and 0.3 percent per year 
in Brazil and El Salvador; smaller reduc
tions in output per hectare occurred in Iran 
and Sri Lanka. In Paraguay, the change in 
crop area pattern involved a rapid increase in 
tile relative importance of cereal production 
in response to market demand. Cereal area 



Table 14-Effects of changes in crop area pattern on the estimated growth rates 
of output per hectare of staple food crops in rapid-growth countries, 
1961-63 to 1974-76 

Country by Category 

Largely increased out

put per hectare 
Colombia 
El Salvador 
Mexico 
Morocco 
Pakistan 
Tunisia 

Increased area and 
output per hectare 

Ivory Coast 
Malaysia 
Philippines 
Thailand 

Largely increased area 
Brazil 
Ghana 
Iran 
Paraguay 
Sri Lanka 
Sudan 

Output Per 

Hectare 

3.1 
3.6 
3.0 
3.1 
3.7 
5.3 

1.5 
2.0 
2.1 
2.0 

0.1 

-0.2 


1.2 

-1.7 


0.3 

-1.4 


Average Annual Rate of Growth 
Hypothetical Effect of Change in 

Output Per Crop Area Pattern 
Hectare 

(percent) 

2.1 1.0 
3.9 -0.3 
2.2 0.8 
3.1 0.0 
3.2 0,5 
5.1 0.2 

1.5 0.0 
2.1 -0.1 
2.3 -0.2 
1.0 1.0 

0.4 -0.3 
0.3 -0.5 
1.3 -0.1 
0.3 -2.0 
0.5 -0.2 

-1.4 0.0 

Source : Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," 
Rome, 1975; and Food and Agriculture Organization of the United Nations, "Production Year
book Tape, 1976," Rome, 1976. 

_aJSee Appendix 1 for methodology. 

expanded at a rate of more than 7 percent 

per year, whereas the area in root crops, 

which have relatively higher yields, increased 
at a rate of only slightly more than I percent 
per year. Similar but less dramatic shifts 

occurred in Ghana and Brazil. 

The rate of growth in the hypothetical 
output per hectare provides a measure of the 

rate of growth in average crop yields based 
on the 1961-63 area pattern. The weighted 

average yields of the different stiple crops 
increased during the 1961-76 period in all 
rapid-growth countries except the Sudan. 

The rate of growth in hypothetical output 

per hectare, however, varies significantly 

among the countries. Eleven of tile 16 
countries achieved annual growth rates 
in hypothetical output per hectare of more 

than 1 percent. 

FLUCTUATIONS IN PRODUCTION 
In any year, climatic and other exogen

ous factors are likely to be important in 

affecting crop production levels. The timing 
of good and bad harvests can affect the 
observed rates of growth significantly in 
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countries subject to large fluctuations in 
production, even over a 15-year period, 

The trend in staple food crop production 
has been relatively stable in most of the 
selected countries. In 13 of the 16 coUn-
tries, the calculated production trend 
accounted for 67 percent to 95 percent of 
the variation in production occurring during 
the 1961-76 period (Table 15). The observed 
rates of change of' production in these 
countries Ilave standard errors of less than 

I percent and were found significant as 
shown by tile t-values of tile calculatedhigh 
coefficients. 12 No attempt was made to 
assess tile effects of the timing of the fluc-

tuations in producti' 1 in these 13 countries. 
tHowever, in the case of tile remaining 

three countries (Morocco, Tunisia, and tile 
Sudan), tile fluctuations in production dur-
ing tile 1961-76 period were luci larger 

than those of tile others (Figure 4). There-
fore, tile pattern of fluctuations in food 
production during tile period were ex-
anined. Emphasis was given to the prodLIc-
tion record at tile beginning and end of the 
period since fluctuations in these years are 

particularly inillortant in determining tile 
trend rate of growth. 

Data on tile pattern of staple food 
production growth during the 1961-76 
period suggest that inTunisia and Morocco 

the conlputed 1961-76 rates of growth nay 
have been affected significantly by tile 
timing of gon.d and poorlharvests. Oil the 

other [land, the years of good and bad 

harvests in the Sudan appeared to follow a 
relatively normal pattern; for this reason, no 
analysis of effects of fluctuations on the 
growth rates of the Sudan is made here. 

In Tunisia, 1961 was ayear of extremely 
low production relative to succeeding 

years.1 3Production in 1962 was also relative
ly low. In order to reduce the influence of 
these successive years of poor harvests 
at the beginning of the period, the 1962-76 
trend growth rate was used.1 4 The compara

tive production growth rates in Tunisia for 
the two periods are as follows: Output 

Production Area Per Hectare 

(percent) 

1961-76 5.7 0.4 5.3 
1962-76 4.4 0.4 4.0 

In tile case of Morocco, food staple pro
duction during tile 1961-76 period was 
characterized by wide and erratic fluctua
tions, witl only 28 percent of the variation 
being accounted for by the 1961-76 trend. 
In this instance, judgments about tile effect 

of tile timing of those fluctuations must be 
highly speculative. Using the 1962-76 
period to calculate and adjust the produc

tion trend was not considered appropri
ate. Although 1961 was a year of low 

production, it was followed by several 
relatively favorable years. A rate of growth 
calculated by adding tile poor production 

year of 1977 as an offset to recent favorable 
years and excluding the peak production 
year of 1968 was considered as an option to 
tile 1961-76 rate of growth. 15 

12 See Appendix I for amore detailed discussion ol the methodology followed. 

13 lhe 1961 United States )epartment ol Agriculture cereal production estimate was also low relative 

to its estimates for earlier years. (See the U.S. l)epartment of Agriculture, Economic Research Service, 26 
Years of World Cereal Statistics: Ar'u, Yield, ani Production, 1950-75, by Country and Region (Washington, 
D.C.: USDA, luly 1976). 

14 1he ue ol a treld litted to a three-year moving average also indicates the same growth rate in pro

duction o -).. peicent per year. The annual growth rate for the 1961-77 period was 41.7 percent per year. 

15 the growth rate Ioc the 1961-77 period is also calculated and results in a rate of growth of 2.,A 
percent per year. 
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Figure 4-Staple food crop production in Morocco, Tunisia, and Sudan, 1961-76 
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Table 15-Indicators of stability of the 1961-76 production trends in rapid
growth countriesa/ 

Standard 
Country b Error of bR 2 T-Test 

Brazil 	 3.45 0.30 0.905 11.56 
Colombia 4.15 0.29 	 0.936 14.33 
El Salvador 5.67 0.58 0.871 9.74 
Ghana 	 3.31 0.34 0.874 9.84 
Iran 4.28 0.64 0.763 6.72 
Ivory Coast 3.29 0.30 0.893 10.83 
Malaysia 4.86 0.31 0.946 15.61 
Mexico 3.79 0.45 0.835 8.41 
Morocco 3.66 1.57 0.281 2.34 
Pakistan 4.72 0.39 0.913 12.11 
Paraguay 3.56 0.67 0.668 5.31 
Philippines 3.85 0.35 0.899 11.16 
Sri Lanka 3.72 0.56 0.760 6.65 
Sudan 4.37 0.96 0.596 4.55 
Thailand 4.19 0.34 0.915 .24 
Tunisia 5.70 1.41 0.540 4.05 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," 
Rome, 1975; and Food and Agriculture Organization of the United Nations, "Production Year
book Tape, 1976," Rome, 1976. 

See Appendix I for criteria employed. 

Trend calculations on this basis would 
result in a rate of growth in production oi 
2.7 percent per year as compared with the 
estimated 1961-76 growth rate of 3.7 
percent. There was only a slight difference 

between the rates of growth in area during 
the two periods, but the respective growth 
rates in output per hectare were 1.9 and 2.9 
percent per year. No specific choice for the 
trend period in calculating production 
growth rates is suggested for Morocco 
because of tile rather wide and cratic 
fluctuations in production. Moreover, in 
view of these fluctuations, tile changes 
occurring in the use of fertilizer and other 

production inputs would perhaps provide 
better insights into tile probable production 

growth rates under normal crop conditions. 

CHANGES IN PRODUCTION 
INPUTS 

The extent to which assessments can be 
made of the influence of increased use of 

agricultural production inputs on the growth 
in output per hectare and area of staple 
food crops is limited by the lack of data on 
the use of these inpuls by crops. This is 
particularly true of countries with large areas 
in nonfood crops. Available international 

data on fertilizer use, irrigation, agricultural 
employment, and tractor use are in terms of 
totals for agriculture as a whole. The signifi
cance of the increase in tractor numbers also 

varies because of the large variations in the 
size of tractors used in the various countries. 

Nevertheless, analysis of the increases in the 
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use of agricultural production inputs can 
provide some important additional indica-
tions of' how the rapid-growth countries 
achieved the increases in crop yields and 
overall output per hectare. 

Table 16 compares the increases between 
1961-65 and 1975 in fertilizer consumption 
per hectare of gross cropped area and the 
percentage of arable land under irrigation 
with the changes in both the trend and the 
hypothetical output per hectare of food 

crops. 16 In general, flertilizer use per hectare 
arid tile percentage of irrigated arable land 
appear to be somewhat more closely associ-
ated with increasc-s in the hypotheticlal out-
put per hectare than with the trend oiitput 
per hectare in the stutdy countries. This alp-
parently reflects a situation in most of these 
countries in which a shift to more extensive 
or intensive staple food crops has not signi-
ficantly involved the use of fertilizer. Al-
though overall increases in fertilizer use and 
irrigation were closely associated with yield 
increases of staple food crops in many coun-
tries, the association was poor in some coun-
tries. 

Despite the indicated data limitations, 
regression analyses were made of the changes 
among rapid-growth countries in the hypo-
thetical output per hectare arid the associ-
ated changes in fertilizer arid irrigation as 
shown in Table 16. The changes in these 
factors accounted for 57 percent of tile 
changes in the hypothet,,ical output per hec-
tare in the 16 rapid-growth countries. In 
Tunisia, Brazil, and the Sudan other factors 
appear to obscure the changes in fertilizer 
use and irrigation that are associated with 
variations in the hypothetical output per 

hectare. If these countries are omitted, 
changes in these two factors would account 
for 82 percent of the changes in the hypo
tiletical output per hectare 17 (Appendix 2, 
Table 28). 

While the changes in fertilizer use and 
irrigation have been significant in increasing 
output per liectare in the rapid-growth 
countries, other factors, specifically high
yielding varieties and, to a lesser extent, 
mechanization have been very important in 

p~articular countries, as is pointed out in the 
country discussions in the next section. 
Information On the use of high-yielding 
varieties of wheat and rice . .e shown in 
Table 17. 

The increases in staple food crop area in 
the rapid-growth countries were associated 
with three types of changes in arid use: 
increased multil)le cropping, increased (em
phasis on staple food crops, and expan
sion in tile land used for crops. Increases in 
multiple cropping, as measured by the ratio 
of cropland to arable land, was of consider
able importance in several of the Asian 
countries (Tables 18 and 19). The introduc
tion of early-maturing, high-yielding varie
ties, particularly in irrigated areas, greatly 
enhanced the opportunities for multiple 
cropping in these countries. Cropping 
intensities also increased in some of the 
Latin American countries. 

The area of staple food crops expanded 
substantially faster than tile total crop area 
in four of tile rapid-growth countries, 
especially in Ghana and Sri Lanka. In Brazil, 
Iran, Paraguay, and tile Sudan, a rapid ex
pansion in the land used for crops occurred. 

While the agricultural labor force has 

16 For estimating rertiliier inputs, trend output is lagged hall a year. 

17 See the section on "Country Patterns ol Production" for discussions of the factors affecting produc

tion growth in the three excluded countries. Important factors that appear to have significant effects on 
changes in overall net output per heclare include regional shifts in staple food production areas in Brazil 
and the Sudan and mechanization, new varieties, and favorable weather in Tunisia. 
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o Table 16-Changes in fertilizer use per hectare, irrigated area, and output per hectare of staple food crops in the selectedrapid-growth countries, 1961-65 to 1974-76 a/ 

Country by Category 

Largely increased output 
per hectare 

Colombia 
El Salvador 
Mexico 
Morocco 

Pakistan 

Tunisia 

Increased area and 
output per hectare 

Ivory Coast 
Malaysi:i 

Philippines 

Thailand 

Largely increased area 
Brazil 
Ghana 
Iran 
Paraguay 

Sri Lanka 
Sudan 

Selected rapid-growth 

Other DMEs 
Selected slow-growth 
All DMEs 

Fertilizer Use Per Hectare 

of Total Crop Area 

(kilograms) 

27.4 
81.5 

43.4 
18.1 

25.2 

9.0 

9.3 
40.6 

12.7 

10.7 

30.9 
4.1 

33.6 
-0.1 

1.7 
3.9 

24.6 

13.2 
5.8 

16.4 

Portion of Arable 


Land Under Irrigation 


(percent) 

1.2 
3.1 
1.3 
3.1 

11.3 

1.6 

1.3!y 
2.0 

6.8 

6.0 

0.9 
0.6 
1.6 
2.4 

-1.7 
4.6 

3.0 

1.7 
1.5 
2.0 

Staple Food Output Hypothetical 

Per HectarL Output Per 

Hectare 

(kilograms) 

515 349
 
516 559
 
427 313
 
291 291
 
397 343
 
328 316
 

148 148
 
357 375
 
203 222
 
305 152
 

14 56
 
-33 50
 
128 139
 

-355 63
 
56 93
 

-120 -120
 

215
 

160
 
29 ... 

177 ... 



Sources: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; Food and Agriculture Organization of 

the United Nations, "Prncuction Yearbook Tape, 1976," Rome, 1976; and Food and Agriculture Organization of the United Nations, 1976Annual 

Fertilizer Review (Rome: FAO, 1977). 

Note: See Appendix 2, Table 27 for related data. 

a Based on the following data: 

Fertilizers, 1961/62-1965/66 and 1973/74-1975/76; 
arable land and irrigation, 1961- 1965 average and 1975; 
output per hectare, trend estimates for 1964 and 1975. 

b Based on area of temporary crops only. 



Table 17-Wheat and rice areas with high-yielding varieties in 10 selected rapid
growth countries, 1976/77 

Country Wheat Rice 

(percent)
Colombia
Iran ... 693 2_J6 

Malaysia (West) 3721
Mexico 89 79Pakistan 75 40Philippines 

7. 
 68Sri Lanka 
63SudanThailan d 50 . . . 

Tunisia 2211 

Sourcus: Based on Dana G. Dalrymple, Development and Spread of High- Yielding Varieties of Wheat and
Rice in the Less Developed Nations, Foreign Agricultural Economic Report No. 95 (Washington, D.C.: U.S. Department of Agriculture, September 1978). The percentage estimates for countries in South and East Asia and the Sudan were drawn directly from this report. The estimatesfor the other countries were derived using the high-yielding variety area figures in the report and 
USDA data on total area in the respective crops. 

1975/76. 
bj Includes locally improved dwarf durum varieties. 

increased in 14 of the 16 countries, the rate 
of growth in staple food crop area exceeded 
the growth of this labor force in most of 
these countries. The wider use of multiple 
cropping and the increased emphasis on 
staple food crops appeared to be associated 
with the increased crop area per agricultiral 
worker in several of the countries. Mechani-
zation was a significant factor in area expan

sion in some countries. Changes in tractor 
numbers were used to provide some indica
tion of the progress in mechanization 
(Table 20). Other significant factors facil
itating area expansion in several countries 
such as favorable land expansion potential 
and infrastructural changes are discussed in 
the next chapter. 
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Table 18-Total crop area compared with arable land in specified rapid-growth countries, 1961-65 and 1975 

1961-65 1975 
Total Crop Total Crop Total Crop Total Crop 

Country Area a Arable Land Area/Arable Land Area a Arable Land Area/Arable Land 

(1,000 hectares) 	 (percent) (1,000 hectares) (percent) 

Brazil 	 23,218 22,400 104 37,761 28,500 132 
El Salvador 	 442 489 90 561 488 1i5 
Malaysia (Peninsular) 425 459 93 	 642 625 103 
Pakistan 	 15,203 13,598 112 16,597 14,334 116 
Philippines 	 5.916 4,840 122 7,752 5,125 151 
Sri Lanka 	 683 709 96 1,142 895 128 

Sources: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; Food and Agriculture Organization of the 
United Nations, "Production Yearbook Tape, 1976,"; and Asian Development Bank, Rural Asia: Challenge and Opportunity (New York: Praeger Pub
lishers, 1978), pp. 410-11. 

Note: 	 For Pakistan, the figuiec for 1961-65 are averages for 1960 and 1965; the 1975 figures are for 1971 ;and gross cropped area was used for total crop area and 
net crop area was used for arable land. 

a_Refers to total harvested area under temporary crops. 

a,'
 



Table 19-Average annual rates of growth of crop area and population economi
cally active in agriculture, 1961-76 

Population
Area of Area of Economically

Staple Food Temporary Total Crop Active inCountry by Category Crops a Crops Area b_ Agriculture 

Largely increased 
output per hectare
 

Colombia 

El Salvador 

Mexico 

Morocco 

Pakistan 

Tunisia 


Increased area and 
output per hectare
 

Ivory Coast 

Malaysia 

Philippines 

Thailand 


Largely increased area 
Brazil 
Ghana 
Iran 
Paraguay 
Sri Lanka 
Sudan 

Selected rapid-growth 

Other DMEs 
Selected slow-growth 
All DMEs 

(percent) 

0.7 1.3 0.9 -0.1 
2.1 1.7 1.5 2.1 
0.8 0.7 0.6 0.9 
0.6 0.8 0.7 1.2 
1.0 1.2 1.2 1.6 
0.4 0.5 0.1 -0.2 

1.9 2.2 1.7 1.3 
2.9 3.1 1.8 1.5 
1.8 2.0 2.4 1.0 
2.2 2.4 2.5 1.9 

3.4 4.0 3.3 1.3 
3.7 3.9 1.4 0.7 
3.1 3.0 3.1 0.9 
5.3 6.2 5.8 1.9 
3.4 3.5 2.2 2.0 
5.8 5.5 5.7 2.1 

2.2 2.6 2.3 1.3 

0.7 0.8 0.8 1.0 
0.8 0.8 0.9 1.2 
1.1 1.1 1.2 1.1 

Sources: Crop areas: Food and Agriculture Organization of the United Nations, "Production Yearbook 
Tape, 1975," Rome, 1975; and Food and Agriculture Organization of the United Nations, "Pro
duction Yearbook Tape, 1976," Rome, 1976. 

Population active in agriculture: Food and Agriculture Organization of the United Nations, 
lt'orld-widte Demogruphic Estimules and Projections 1950-2000 (Rome: FAO, February 1977). 

_/ Excluding plantains. 
b/ 1961-65 to 1975, refers to total harvested area under temporary crops plus land under permanent crops. 
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Table 20--Changes in tractor numbers in the rapid-growth countries, 1961-65 to 
1975 

Average Annual Rate 

Number of Tractors Per 1,000 ol Growth in Tractor 

Ilectares of Total Crop Area Numbers, 1961-65 to 

Country by Category 1961-65 1975 1975 

(percent)
 

Largely increased out
put per hectare 

Colombia 6.5 7.6 2.2
 

El Salvador 3.0 4.0 
 4.1
 

Mexico 5.2 9.5 5.7
 

Morocco 1.5 3.5 7.9
 

Pakistan 0.5 2.6 15.9
 

Tunisia 4.1 9.9 7.8
 

Increased area and 
output per hectare 

Ivory Coast 0.2 0.9 15.7 

Malaysia 0.7 1.9 10.8 

Philippines 0.6 0.6 2.3 

Thailand 0.3 1.5 18.5 
Largely increased aiea 

Brazil 3.0 5.5 8.8 

Ghana 0.6 1.0 5.2 

Iran 1.8 3.2 8.2 
Paraguay 2.9 2.7 5.0 

SriLanka 3.7 7.1 8.0 
Sudan 0.6 1.4 13.0 

Selected rapid-growth 2.3 4.3 	 7.7 

Uther DMl-s 1.3 2.9 7.6
 

Selected slow-growth 0.8 1.6 7.0
 

All DMEs 1.6 3.3 7.7
 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975,' 

Rome, 1975; and Food and Agriculture Organization of the United Nations, "Production Year
book Tape, 1976," Rome, 1976. 
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5 
COUNTRY PATTERNS OF PRODUCTION GROWTH
 

This chapter of the report identifies, to 
the extent possible, important interrelated 
factors that have been associated with the at-
tainment of high rates of growth in food 
production in the study countries. Country 
data presented in previous tables and the 
available studies of the changes in agricul-
tural production that occurred in these 
countries are widely used in the discussions, 
The sources of staple food production 
growth and the production growth factors 
that may have played important roles in tile 
various countries are summarized in Table 
21. On the demand side, the rapid growth in 
population and income was a pervasive 
factor and in some countries export demand 
was important in stimulating production 
growth, 

COUNTRIES WITH LARGE 
INCREASES IN OUTPUT 
PER HECTARE 

A major factor in the rapid growth of 
staple food production in 1961-76 was the 
threefold increase in rice production associ-
ated with the introduction of high-yielding 
rice varieties. Rice yields in the country 
increased at the rate of 6.5 perctnt per year 
whereas area increases were 1.2 percent per 
year. 

In their study of high-yielding rice 
varieties in Latin America, Scobie and 
Posada report that increased rice output in 

Colombia resulted primarily from the 
introduction of modern varieties and the 
associated shift in production from rainfed 
to irrigated and swampland areas.' 8 They 
report that the production of rice in these 
areas rose from less than 1 percent to more 
than 90 percent during tile 1S-year period. 
The authors also indicate that this was 
achieved with little change in the application 
of fertilizers. The conclusion appears consis
tent with the reported small overall increase 
in irrigated land and to the moderate in
crease of only 27 kilograms of fertilizer per 
hectare of total crop area. As indicated in 
Appendix 2, Table 28, a substantial gap 
exists in Colombia between the increase in 
hypothetical output per hectare of the staple 
food crops and the regression-derived esti
mates of food production increases, based 
on the increases in the use of fertilizer and 
irrigation. 

The rapid expansion in sorghum area, to
gether with the significant increase in tile 
output per hectare of root crops and pulses, 
were also important in accounting For the 
overall growth of staple food production 
in the country. The large increase in sor
ghum production, much of which came from 
tile U.S. dwarf varieties, is used mainly for 
livestock feed. 

El Salvador 
Data suggest that increases in fertilizer use 

on staple food crops were of major impor
tance in thc growth of food output per hec

18 G. M. Scobie and Ralael T. Posada. 7te Impact of Htigh- Yielding Rice Varieties in Latin America 
(iPalmira, Colombia: Centro internacional de Agricultura Tropical, April 1977). 
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Table 21-Sources of growth and possible production-related gruwth factors in the rapid-growth countries, 1961-76 

Country by Category 

Largely increased out
put per hectare 

Colombia 

Ei Salvador 

Mexico 

Morocco 

Pakistan 

Tunisia 

Increased area and 

output per hectare 
Ivory Coast 

Malaysia 

Philippines 

Thailand 

Production 


Growth Rateai 


(percent/year) 


3.8 

5.7 

3.8 

3.7 

4.7 

5.7 

3.4 

4.9 

3.9 

4.2 

Contribution to Growth 

Output 

Area Per Hectare 

(percent)
 

18 82 

37 63 

21 79 

16 84 

21 79 

7 93 

56 -44 

50 50 

47 53 

52 48 

Major 


Commodity Sourceb_ 


Rice (48) 


Root crops (41) 

Sorghum (25)
 
Maize (68) 


Sorghum (20) 

Sorghum (47) 


Wheat (23) 

Barley (53) 


Wheat (24) 


Pulses (20)
 
Wheat (72) 


Rice (24) 

Wheat (76) 


Barley (19) 


Root crops (54) 


Rice (29) 

Rice (88) 


Rice (50) 

Maize (47) 

Rice (35) 


Maize (30) 

Root crops (25)
 

Possible Important Factors 

of Production Growth 

Modern rice varieties and practices,
 

fertilizers, dwarf sorghum
 

Fertilizers, hybrid maize shift
 

toward food crops
 
Dwarf sorghum, modern wheat
 

varieties, fertilizers
 
Fertilizer, irrigation, mechanization,
 

favorable crep conditions
 

Modern wheat and rice varieties,
 

fertilizers, irrigation
 
Fvorable crop conditions, mechani

zation, fertilizers, modern wheat
 

varieties
 

Improved farming methods, modern
 

rice varieties and practices
 
Modern rice varieties, fertilizers,
 
multiple cropping
 
Modern rice varieties, fertilizers,
 
.rrigation 

Crop intensification, mechanization, 

agricultural labor force 



00 Table 21-Continued 

Contribution to Growth 

Production 	 Output MajorCountry by Category Growth Ratea-	 Possible Important FactorsArea Per He.,tare Commodity SourcebJ of Production Growth 

(percent/year) (percent) 

Largely increased area
Brazil 3.5 97 3 Maize (56) Mechanication, development in new 

Ghana Wheat (17) areas3.5 101 -1 Root crops (37) Shift toward food crops, mechani-
Maize (31)Iran 4.3 	 zation, opening new areas72 28 Wheat (72) 	 Fertilizers, mechanizationParaguay 	 3.6 127 -27 Maize (53) 	 Development in new areas, rural 
Root crops (24) infrastructure, agricultural labor 

Sri Lanka 3.7 force92 8 Rice (48) Modern rice varieties, multiple crop-
Root crops (33) ping, mechanization, agricultural 

Sudan 4.4 labor force132 -32 	 Groundnuts (40) Mechanization, agricultural labor 
Sorghum (35) force, development in new areas 

a/ Excludes plantains. 
bf Figures in parentheses indicate the percentage of contributions to the total increase in staple food output between 1961-65 and 1974-76. 



tare. However, part of the indicated large 
overall increase in fertilizer consumption of 
more than 80 kilograms per hectare may be 

accounted for by increases in the use of 

fertilizer that were associated with a rapid 

increase in sugarcane area. A significant 

increase also occurred in the percentage of 

the arable land under irrigation. The sub

stantial growth rate in staple food crop area 

of 2.1 percent per year was offset in part by 

a much lower rate of growth in the area 

under other crops. Total crop area grew at a 

slower rate than the rate of growth of the 

agricultural working population. 

The rapid increase in the yield of maize 

(4.5 percent per year) was the major source 

of growth in tho output per hectare of staple 

food crops. A widesprcad expansion of the 

use of hybrid maize since the mid-1 960s has 

been accompanied by rapid increa.-es in the 

use of fertilizer on this crop. 19 The growth 

in the yields of sorghum and of the ninor 

staple crops also contributed to the rapid 

increase in the output per hectare of food 

crops. 

Mexico 

Food production growth in Mexic: ias 

taken place in the context of a rapid growth 

in demand for staple food crops, fueled in 

part by the rapid increase in the use of 

cereals for animal feeds. The large in

crease in fertilizer use, the introduction and 

rapid spread of high-yielding sorghum vari-

eties, and the continued increase in the use 

of modern varieties of wheat have been major 

factors in the rapid growth of food staple 

production in the country. 
Production of sorghum, which is used 

almt . entirely for livestock and poultry 

feed, accounted for nearly half of the 

increase in staple food production in 
Mexico. Sorghum area in 1976 was more 
than five times the average area in the 

1961-65 period. The big increase in sor

ghum production has occurred mainly on 

larger mechanized farms in areas where it has 

major production advantages over maize. 

Morocco 

Increases in fertilizer use and irrigated 

areas seem to be responsible for much of the 

increase in the output per hectare of staple 

food crops. The regression analysis made for 

13 selected rapid-growth countries shows 

that more than two-thirds of the increase in 

the hypothetical Output per hectare of staple 

food crops from 1964 to 1975 in Morocco 

are associated with increases in these factors. 

Improvements in land preparation and 

production practices that can be related to 

the wider use of tractors also appear to be of 

some significance in increasing output per 

hectare. Tractor numbers increased at an 

average annual rate of 8 percent between 

1961-65 and 1975. As indicated earlierthere 

were wide fluctuations in the production of 

staple food crops in Morc,'-co during the 

1961-76 periou, with favorable crop harvests 

toward the end of the period.occurring 

Pakistan 

The rapid growth attained in the produc

tion of staple food crops was achieved 

largely through widespread expansion in the 

use of modern wheat and rice varieties and 

related inputs, and the increase in irriga

ted areas of these crops. Because of the 

high proportion of irrigated areas under 

cereals during the introduction of the 

modern varieties in the mid-l60s, Pakistan 

19 Centro Internacional de Mejoramicnto de Maize y Trigo. Diffusion of Hybrid Corn Technology: The 

Case of ElSalvador (Los Banos, Mexico: CIMMYT, 1975). 
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has been able to benefit most from the 
technological advances of the "green revo-
lution" in Asia. 

Significant increases in fertilizer use and 
the rapid expansion of irrigated land, largely 
by tubewell irrigation, contributed sub-
stantially to tileachievements in food 
production. The new technology brought 
about increases in demand for other agricul-
tural inputs as Well. In Pakistan, the average 
farm size is relatively high, which makes 
mechanization more attractive than in many 
of the other Asian countries. Data show a 
high annual growth rate of 16 percent in 
tractor numbers from !161-65 to 1975. The 
agricultural labor force has grown somewhat 
more rapidly than either the total crop area 

or staple food crop area, and increased agri-
cultural unemployment has been reported in 
some areas. 

Tunisia 


Most of the increase in food production 
during the 1961-76 period came from in-
creased output per hectare, with wheat 
accounting for three-fourths of the increase. 
Irrigation has not been important in Iunisia 
and increases in fertilizer use appear to have 
played a minor, although significant, role in 
increasing yields. The increase in fertilizer 
use of only 9 kilograms per hectare was 
small compared to increases in other devel-
oping countries, 

Recently, Garfsi examined the factors 
associated with the increased wheat yields in 
a comprehensive analysis of TLnisian wheat 
farms. 2 0 Mechanization level (as indicated 
by the source of draft power), the use 
of high-yielding varieties of wheat, land 
preparation practices, and fertilizer use were 
found to be significantly related to wheat 
yields. In the case of durum wheat, the 

major crop, the use of improved locally 
developed varieties was estimated to increase 
yields by 19 percent regardless of the level at 
which other inputs were used. 

The number of tractors has increased 
very rapidly in Tunisia, which in 1975 
had the largest number per hectare of 
harvested area among the rapid-growth 
countries. Under tile semiarid conditions ex
isting in Tunisia, mechanization can substan
tially increase yields of small grains largely 
through improving land preparation prac
tices (including deep plowing and tillage), 
and the timeliness of production operations. 

C OUT S T IREASE 
AN D A REC
 

AND AREA
 

Ivory Coast 

'The rapid growth in population (2.4 per
cent per year) and in per capita GNP (3.2 
percent per year) were important factors 
encouraging the growth of staple food pro
duction during the 1961-76 period in the 
Ivory Coast, where imports of rice and other 
cereals increased in order to meet the grow
ing food demands. With improvement of 
larming methods, significant increases were 
attained in both acreage and yields of root 
crops and rice. Area expansion possibilities 
are favorable. The present area in crops 
represents only about one-third of tile 
reported arable land. 

Increases in the yield of rice have coil
tributed significantly to achieving the overall 
growth in output per hectare of staple food 
crops in the Ivory Coast. A number of 
cooperative programs that have been under
taken with Taiwan, European countries, a.J 
the West Africa Rice Development Associa

20 Salem Garfsi, ;reii Revolution: Mt.e 7"unisi; Lxewrietce (Los lBanos, Mexico: Centro Interna
cional de Mcioramijento de Maime y irigo, 1976). 
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tion (WARDA) emphasize tile expansion of 
irrigated areas, increased use of fertilizer and 
more intensive methods of rice produc-
tion. 2 1 Yields of cassava, cocoyams, and 

sorghum have also increased but at slower 
rates. 

Malaysia 

Increases in staple crop production, par-

ticularly rice, have greatly reduced the rela-

tive share of food imports in the domestic 

consumption of major staples. Improve-

mients in output per hectare and area expar-

sion contributed almost eq(ally to the 

growth of food outpLt du ring 1961-76. Area 

expansion was the major source of produc-

tion in the first lalf of the period, while 

increases in output per hectare were more 

important in later years. 
The increased use of fertilizer and the 

improvement of irrigation facilities in the 

country were largely responsible for the 

major gains achieved in rice produIction and, 

consequently, the marked progress toward 

food self-sufficiency. More than three-

fourths of all ricelands were estimated to be 

under irrigation by the mid-i970s. 22 The 

increased availability of water made double-

cropping of rice possible, particularly in west 

Malaysia where tile combination of irriga-
tion, fertilizers, and the high-yielding cereal 
varieties significantly raised rice yields. Al-
though lertilizer data specific to the staple 
food crops are not available, the relatively 

large increase in fcrtilizer consu1rt1ion of 

about 41 kilograms per hectare of cropland 

21 1 . Stier, Fertili,'er Distribution in th ,h'ov 

from 1961-65 to 1974-76 compared with 
tile average increase of 25 kilograms per 

hectare for all rapid-growth countries, 
suggests the significant role of fertilizers in 

raising crop yields in the country. 

Philippines 

Cereals accounted for almost the entire 

increase in food output, with rice, the main 

staple, contributing 50 percent and maize, 
the only other important cereal, accounting 

for 17 percent. 

Despite the early start in the use of high

yielding rice varieties, the country was un

able to take maximum advantage of the new 

technology due to the relatively limited 

areas with effective irrigation in the mid

1960s. Major increases in rice yields oc

curred in the irrigated lands.23 The rapid 
spread of the new rice varieties, increases in 

fertilizer use. and the expansion of irrigation 
facilities in the 1970s contributed to the 

growth of rice output. The rapid growth of 

acreage under staple food crops during 1968

76 resulted in large measure from the in

creases in double-cropped riceland made 
possible by irrigation. 

Tile growth in maize productiol was 

achieved through the considerable expansion 

of area inder the crop. Although maize, 
particularly the white variety, serves to fill 

part of tile foodgrain needs of the country, 
the rapid growth in maize production has 

been largely a response to tile greatly in

creased denrand ior feedgrains by the 

coast ([aris: Organization of Econoni Cooperation 

uiquennl dIVand Development, 1972); and Republique de Cote d 'voire, Premitre E.\quiss' (ho FI,n 

D'veloppentn, 1971-75 (Paris: Organi/ation lot t-conomic Cooperiltion awl Dvelopment, 968). 

22 Asian Development Bank, Rural Asia: Challenqe atnd Opprltunity (New York: 'racge'r Publishers, 

1978), p. 76. 

23 Ibid. 
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developing livestock and poultry industry, of tractor services, especially in the Central 
Plain, and with developing maize and sugar-

Thailand cane production where farm sizes are rela-

More than one-third of the increase in tively larger and better suited to the use of 
staple food production has conic from rice, machines. 

nearly another third from maize and tile 
remainder from root crops and pulses. Rice COUNTRIES WITH LARGE
 
is the country's traditional export crop, INCREASES 
 IN FOOD CROP AREA 
but maize and, more recently, cassava 
exports for use as livestock feed have rapidly Brazil 
grown in importance.bouhloe outputanpein Substantial regionalAbout halfof tie increase in output per shifts in productiont n o o s ue m n f tl i nfc n
hectare of tile staple food crops can be tcnd to obscure many of the significant 
attributed to shifts in crop area patterns, changes in output per hectare occurring in 
This reflects the more rapid expansion in the the country. In tle regions of tle south, 
area used for maize and cassava, which have considerable enphasis has been placed on 
higher caloric yields than rice. The increase raising yields, whereas in less settled regionswhere a large plotenitial for expansion of
in the hypothetical output per hectare was 
accompanied by increases in irrigation and arable land exists, the emphrsis has been on 

area increscs. 24ferti!izer use, but some caution is required in 

assessing the effects of these overall increases Mechanization, as indicated by the rapid 
on staple food output. While irrigation growth in tractor numbers averaging nearly 
expanded rapidly during the 1961-76 period, 9 percent per year, was apparently a major 
only about one-fifth of the arable land was factor in crop area growth. In addition, sub
reported to be irrigated in 1975, part of stantial investments were made in roadsand 
which is used for sugarcane and other crops. other infrastructures to encourage increased 
Fertilizer use is very low compared with agricultural production in the less settled 
other develop .ig countries and is used areas of Brazil. The rapid rate of growth in 
mainly on rice, sugarcane, and rubber, food crop area accounted for more than 95 

Most of the increases in staple food crop percent of the increase in staple food output
 
area came from maize, root crops, 
 and during the period. Although fertilizer use on 
pulses, whose crop areas expanded at rates food crops increased, particularly in the 
of more than 9 percent per year. The southern regions, much of the increase in 
expansion of staple food crop areas has been fertilizer use was oil nonfood crops. The rise 
associated with a rapid growth in mechaniza- in yields in the southern regions were largely 
tion. Of the five study countries in Asia, offset by the more rapid expansion of acre-
Thailand registered tilemost rapid increase age in lower-yielding regions of Brazil. 
of 18 percent a year in the growth of the The production of maize contributed 
number of tractors between 1961-65 and more than half of the total increase in food 
1975. The marked increase in tractor production from 1961-65 to 1974-76. 
numbers is associated with the increased use Other significant contributors were wheat, 

24 In this context see E. Missican and S. 0. Ruf, Agricultural Development inBrazil, A Case Stud) of 
Sao Paulo, Foreign Agricultural Economic Research Report No. 109 (Washington, D.C.: U.S. Department 
of Agriculture 1975). 
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root crops, and rice. A large part of the in-

crease in maize production together with the 
recent dramatic increase in sorghum produc-
tion and a considerable part of the increase 
in cassava production was used to meet the 
expanding demand for livestock and poul-
try feed. 

Ghana 

Staple food crop area expanded rapidly 

during 1961-76, but the area of other crops 

declined substantially in importance. The 

total area in crops increased at a rate of only 

1.4 percent per year. A significant decline in 

cocoa beans, Ghana's principal export crop, 
occurred during the period. 

Cereal production expanded twice as fast 
as root crop production mainly as a result of 
the rapid increase in cereal area. Maize, the 
most important cereal crop, registered an 
annual growth rate in production of 5.7 per-
cent per year. Root crops represent more 
than half of the staple food production in 
Ghana and contributed nearly two-fifths of 
the increase in total food output during 
1961-76. Although overall output per 

hectare declined, all of the staple food crops 
except rice, a minor cereal in Ghana, regis-
tered slight increases in yield. The effect of 
the change in cropping patterns toward 
cereals, whose yields are relatively lower 
than root crops, more than offset the 

increase in hypothetical output per hectare 
in tile 1961-76 period, 

Since the early 1960s tile agricultural 
development plans of Ghana have empha-

sized increased production of import sub

stitution crops. Fertilizer, seeds, tractors, 
and tractor services have been heavily subsi
dized. A study of these food policies in 
Ghana concluded that mechanization had a 
substantial effect in expanding the area in 
staple food crops and, in particular, in the 
rapid expansion of maize and sorghum. 25 

Rapid increases wzre m,:de i the number of 

large tractors, and tractor services have been 
made available to a large' num~er of farmers 

for land clearing and tillage operations 

through custom hiring from goveinment and 

more recently from private individuals. 

ran 

Food staple area increased at a rate of 3.1 
percent per year with most of the increase 
coming from the area in wheat and rice. In 
addition, an average annual increase of 1.2 

percent occurred in crop output per hectare. 
The increases in both area and output per 
h, -tare were associated with large invest
ments in agriculture which have brought 
about substantial growth in fertilizer use, ir

rigated area, and the number of large trac

tors. 26 Substantial fertilizer subsidies stimu

lated increased fertilizer consumption. Rice, 
cotton, and sugarcane are heavily fertilized, 
but wheat and barley are grown mainly 
under low rainfed conditions with relatively 
little fertilizer. 27 

Although a large-scale reform program 
was implemented during the 1960s, the rate 
of growth in the agricultural labor force has 
been low, averaging less than 1 percent per 

25 Felix Nweke, "Food Policy in Ghana," International Food Policy Research Institute, Washington, 

D.C., ;977. (Mimeographed.) 

26 M.E. Kurtig, Iran Agricultural Production and Trade (Washington, D.C.: U.S. Department of Agricul

ture, Economic Research Service, 1974). 

27 Food and Agriculture Organization of the United Nations, Perspective Study of Agricultural Devel

opment for Iran (Rome: FAO, 1974). 
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year. Investment policies appear to have 
been more effective in increasing agricultural 
production than in increasing agricultural 
employment and, in part, may have con-
tributed to the recent political changes inStowther 

Paraguay 

The countiy recorded a rapid expansion 
in staple food crop area, but experienced 
declines in crop yields during 1961-76. The 
growth in total area in crops was even more 
rapid than the growth in staple food crop 
area. With nearly two-fifths of tile land in 
permanent pasture, ranching and livestock 
production is of major importance in the 
country. A substantial part of the cassava, 
maize, and sorghum production is used 
for livestock feed. 

Agriculture in Paraguay is characterized 
by a mixture of very large production units 
and a large number of small holdings. While 
squatters and small holdings are common in 
the central agricultural area, where the bulk 
of tile agricultural population is concen-
trated, the country has extensive areas of 
suitable undeveloped land. Since the early 
1960s tile government has emiphasi/ed road 
construction and the settlement of these 
lands. A colonization system supported by 
agricuituwal credit programs to encourage 
subsistence farmers to move to more effi-
cient production units in newly available 
agricultural areas has been used as a principal 
method of agrarian reform. Programs for 
settlement and road construction have 
contributed to increasing crop area during 
the 1961-76 period, and apparently pro-
vided oplortunlities for fuller employment 
of the agricultural labor force. 2 8 The eco-
nomically active population in agriculture 
has increased at the relatively rapid rate of 

28 Joseph Pincus, Ih' l-conomy o'f I'arcumj y (New 

2 poi cent per year. 

Sri Lanka
 
Considrable increascs 
 in food output 

were made in the 1960s in contrast with thepoor production record of tea, rubber and 
coconuts, the traditional sources of foreign 
exchange earnings. Staple food output
increased at a rate of 3.7 percent per year 
while total agricultural production grew at a 
rate of only 1.2 percent per year. 

Rice is the main staple food import and 
is therefore emphasized in the country's at
tempts to increase food sell-sufficiency. It 
contributed nearly half of the total increase 
in staple food output between 1961-65 and 
1974-76. The progress made in rice produc
tion has been attributed to the rapid spread 
of the modern rice varieties in irrigated 
areas. By 1975, more than half of the total 
rice area was planted with high-yielding vari
eties. Ihe progress in rice technology has 
led to a moderate increase in rice yield 
and to a substantial increase in rice area as
sociated with increased double-cropping dur
ing the 1961-76 period. lhe gains made in 
rice production significantly reduced the 
relative share of cereal inports in the domes
tic food supply of Sri Lanka from about 50 
percent in 1961-65 to 42 percent in 1974
76. A significant increase in staple food 
production also came from noncereal staple 
food crops, largely cassava, plantains, and 
pulses. It was achieved almost entirely 
through expansion of the area planted with 
these crops. 

Al 8 percent per year growth in the num
ber of tractors suggests a relatively rapid in
crease in mechanization of agricultural pro
dtuction compared to other rapid-growth 
countries. Tie growth in the agricultural 
labor force of 2 percent per year, however, 

York: Praeger Publishers, 1968). 
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was only slightly less than the rate of expan- crops in 1970; wheat, a minor crop, was the 
sion in total crop area. only staple food crop receiving any appreci

able amount of fertilizer. 3 0 

Sudan 

OF COUNTRYSorghum, groundnuts, and millet, which OVERVIEW 
are largely cultivated under rainfed condi- CHANGES 

tions, provided most of the increase in food In the rapid-growth countries that have 
crop area. In 1970, 84 percent of the sor- attained significant improvements in output 
ghum, 79 percent of groundnuts, and al- per hectare of staple food crops, the growth 
most all of the millet were grown in rainfed in food production was generally associated 
areas. These three crops represented more with various combinations of interrelated 
than 80 percent of the increase in food out- new technologies. Various combinations of 
put between 1961-65 and 1974-76. Sor- modern cereal varieties, fertilizers, and 
ghum and millet are produced mainly for irrigation were important factors in Colom
domestic consumption, while groundnuts bia, El Salvador, Malaysia, Pakistan, and the 
have been a rapidly growing major export Philippines. In addition to these compo
crop. nents, mechanization was important in 

Among the study countries, the Sudan increasing yields in Tunisia and to a lesser 
had the most rapid increase in staple food extent in Morocco. 
crop area during the 1961-76 period. Mech- In countries where area expansion played 
anized farming schemes were organized to a significant role in the rapid growth of food 
promote the expansion of cultivated crops in output, irrigation and multiple cropping 
the less developed rainfed areas. The agri- contributed to the growth in the crop area 
cultural labor force in the Sudan has grown under staple food crops, in several countries 
at the very rapid rate of 2.1 percent per including Malaysia, the Philippines, and Sri 
year. Lanka. The expansion of crop areas for the 

The rapid expansion of staple food crop production of staple food crops in Brazil, 
area (largely for sorghum, groundnuts, and Ghana, Iran, the Sudan, and Thailand can, in 
millet) in lower-yielding rainfed regions dur- part, be associated with the increased use of 
ing the 1961-76 period brought about a sub- mechanization. In Paraguay, the develop
stantial decline in output per hectare. 29 ment of rural infrastructure and a coloniza-
Most of the fertilizer used in the Sudan is tion system that is designed to provide in
applied to nonfood crops that are largely centives for opening new production areas 
produced on irrigated lands. Only about appear to have been significant in the rapid 
one-fifth of the fertilizer consumption was increase in the country's food output. Also, 
estimated to have been used on staple food relatively rapid increases in the agricultural 

29 The respective annual percentage rates of growth in yields were: sorghum, -1.3;groundnuts, -0.74; 

and other cereals (mostly millet), -4.18. Declines also occurred in wheat and rice yields but these crops 
represent a minor part of the food staple production. 

30 Food and Agriculture Organization of the United Nations, "Land and Water Development and Use," 

part 6, Perspective Study of Agricultural Development for the Democratic Republic of Sudan (Rome: FAO, 
1973), pp. 1-40; and "Economies of Fertilizer Use," part 12, Perspective Study of Agricultural Develop
ment for the Democratic Republic of Sudan (Rome: FAO, 1973), pp. 1-5. 
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labor force occurred in the Sudan, Sri 
Lanka, Paraguay, and Thailand. 

The large increases in staple food crop 
production in several rapid-growth countries 
appear to be associated with the shifts in 
demand for better quality foods. Growth in 
demand for livestock products, particularly 
in the middle- and high-income countries, 
greatly stimulated the production of staple 
food crops that are utilized for livestock 

feed, such as maize, sorghum, and in some 
countries, cassava. In others such as Ghana, 
the Ivory Coast, and Malaysia, the changes in 
the production patterns for staple food 
crops reflect more emphasis on cereals and 
less on root crops. Export demand appears 
to have stimulated the rapid growth of maize 
and cassava output in Thailand and of 
groundnut production in the Sudan. 
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APPENDIX 1 

SOURCES OF DATA AND METHODOLOGY 

Data on the production, crop area, and 

yields of cereals, root crops, pulses, and 
groundnuts and on plantain production are 
from the Food and Agriculture Organization 
(FAO) of the United Nations. FAO pub-
lications also served as sources of statistics 
on dietary energy consumption, population 
in agriculture, agricultural trade, fertilizer 
consumption, irrigated aica, tractor num-
bers, arable land, and land under temporary 
and permanent crops. Population data are 
United Nations medium-variant estimates, 
including recent FAO revisions for some 
countries. Estimates of GNP and of total 
and agricultural GDP are from the World 
Bank. 

Food production in this report isdefined 

as the output of the major staple food crops 
(cereals, root crops, pulses, groundnuts and 
plantains) and is measured in terms of cerea! 
equivalent. Together these crops account 
for 71 percent of the total dietary energy 
consumption of the developing countries, 
Mostly utilized for direct human con-
sumption, staple food production is also 
used increasingly for livestock feed, espe-
cially in Latin America and the more afflu-
ent developing countries in other regions of 

the world. In most developing countries the 
staple food crops are prinarily produced for 
domestic consumption. While bananas and 
sugar are also major sources of food supplies 
in some countries, these commodities were 
excluded from the staple food crops group 

since in many of the developing countries 
they are produced primarily as export crops 

for developed economies. 

The production, crop area, and yield 
trends for cereals, root crops, pulsus, and 
groundnuts are for the 1961-76 period. In 
general, data for the 1961-76 period were 
obtained from the 1975 and 1976 FAO 
"Production Yearbook Tapes." The FAO 

provided only averages for the 1961-65 
period in the 1976 data tape and annual 
estimates for these years were obtained from 
the 1975 data tape. In countries where a 
comparison of the 1961-65 averages from 
the 1975 and 1976 sets of data indicated 
that significant revisions had been made in 
the 1961-65 data, the annual estimates from 
the 1975 tape were adjusted to the revised 
levels. Also, the data for Tanzania, Moroc

co, and Colombia were updated to include 
important revisions that were made for these 
countries during the preparation of the 1976 
FAO Production Yearbook and "Production 
Yearbook Tape." The revisions for other 
countries were judged not to affect signifi
cantly the findings of this study. Aggrega
tions for staple food crop production, area, 
and yield for all the DME countries were cal
culated from the FAO "Production Year
book Tape, 1976," totals which were ad

justed to exclude data of the countries or 
territories not listed in Appendix 2, Table 22 
and to take account of the revised data for 
the three countries cited above. 

Following the procedure in IFPRI, Food 
Needs of Developing Countries, Research 
Report No. 3, rice output was expressed as 
milled rice. The FAO estimates on paddy 
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rice were converted to milled basis using 
corversion rates provided by the United 
States Department of Agriculture. While 
barn rice would be a more comparable repre-
sentation of wheat equivalents in terms 
of dietary energy content per ton, rice is 
generally not processed in that form. Pro-
duction data on other cereals are based on 
their unprocessed forms. 

Data on the production of root crops, 
pulses, groundnuts, and plantains were con-
verted to wheat equivalent tonnage based 
on calorie content relative to that of wheat, 
Plantains, a relatively minor staple food 
crop, were included only for countries with 
a 1976 production of over 10,000 metric 
tons in terms of wheat equivalent. No area 
estimates are available for plantains and, 
consequently, these were excluded from the 
analysis of the production, yield, and area 
relationships. However, it was considered 
appropriate to include plantains as part of 
the production of staple crops since they are 
produced primarily for domestic food use 
and in some countries, especially in Africa, 
they constitute an important part of the 
diet. 

The estimated areas under temporary and 
permanent crops were obtained by adding 
the estimated crop areas reported by the 
FAO, excluding those minor crops with a 
total area for all DME countries of less than 
100,000 hectares. The total area for all 
crops is the sum of the areas under tem-

porary and permanent crops. 


The rates of growth of production, crop 
area, output per hectare, and other charac-
teristics presented in the report are based 
on logarithmic trend equations fitted by 
ordinary least squares at the level of coun
tries, of specified groups of countries, and 
for total DMEs. While the trends in the 
yields of individual crops generally reflect 
the changes in the use of production inputs, 
they :nay also be affected to some extent by 

weather conditions and changes in the 
quality of the land used during the 1961-76 
period. The output per hectare of groups of 
crops may, in addition, be affected by 
changes in the crop mix because of differ
ences that exist in the yields of individual 
crops. 

SELECTION OF RAPID- AND 
SLOW-GROWTH COUNTRIES 

Countries with relatively low levels of 
staple crop production were excluded from 
the analysis of rapid- and slow-growth coun
tries. It was felt that in these countries' 
special conditions might frequently affect 
the production trends. Rapid-growth coun
tries include all countries with staple crop 
production growth rates of 3.25 percent or 
more per year and with trend estimates of 
staple crop production of 700,000 metric 
tons or more in 1976. 

Data on specific groups of countries, such 
as the slow-growth countries, other DMEs, 
and DMEs as a whole were included in the 
analysis for comparative purposes. The se
lected slow-growth countries include DME 
countries with production growth rates of 
1.75 percent or less and with 1976 trend
 
production of over 700,000 
 tons, except 
those in the African Sahel zone. These 
countries were excluded from the selected 
slow-growth countries because their food 
production has been severely affected by 
extreme weather variations. Production 
trends which show negative growth rates 
occurring in many of the excluded countries 
suggest their production performance may 
have been affected by special circumstances. 

Effects of Changes in 
Crop Area Pattern 

As used here, the term "crop area pat
tern" refers to the relative area distribution 
among the various staple food crops. In ex
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amining the effects of changes in crop area 

pattern on staple food production in the 

rapid-growth countries during 1961-76, the 

analysis attempts to show what the average 

annual growth rate of production would be 

if the relative distribution of the total har-

vest area had remained unchanged during 

the period. These effects are ultimately re

flected in tile changes of the output per hec

tare since the calculated growth rate in total 

harvest area would be the same regardless of 

the shifts made in the area utilized for the 

various staple food crops. 

The output per hectare for all crops 

represents the weighted average of individual 

crop yields (w;th tile relative shares of har-

vest area as weights) and would remain un-

changed if crop yields and the crop area pat-

tern are held constant. Assuming constant 

crop yields, tile output per hectare will in-

crease as shifts occur toward higher-yielding 

crops and will decrease when shifts are made 

in favor of the lower-yielding ones. On the 

other !land, if the crop area pattern is held 

constant and crop yields are allowed to 

change, the resulting output per hectare 

would reflect the changes occurring in the 
yields of the various crops. Any difference 

between this hypothetical level of output 

per hectare and the actual output per hec-

tare when both crop area pattern and crop 

yields are free to vary can be attributed to 

the uneven growth in area among crops. The 

calculated effects of the changes in crop 
area pattern would also include any inter-

action effects of simultaneous changes in 

crop area and yields, 

The estimated effect of changes in crop 

area pattern on the staple food crop produc-

tion in the selected rapid-growth countries 

was based on a comparison of the growth 

rate registered by tile 1961-76 trend produc-

tion with that indicated by the hypothetical 

level of production using 1974-76 trend 

yields and assuming that tile relative distri-

bution of harvest area among the various 

staple food crops had been the same as in 

1961-63. In a few countries, the trends for 

minor individual crops were based on the 

average for selected periods or adjusted 

slightly to conform to the relevant staple 

crop totals. 

Two statistical measures were generally 

used in assessing the stability of production 

trends of the rapid-growth countries covered 

in the study. If either of these criteria was 

met, the reliability of the regression coeffi

cient b was judged as satisfactory. These 

statistical measures, as calculated from the 

regression equations that were used in 
R2 

relating production and time, are (a) an 

of at least 0.67, and (b) a standard error of b 

within the range of 4 0.6. 

An R2 of the estimated trend line of 0.67 

would indicate that at least two-thirds of the 

variations in output during the observation 

period are associated with the trend variable. 

With the number of observations in the 

study, this criterion also implies a T statistic 

of the regression coefficient of 5.3 or larger, 
which would suggest that the calculated b is 

significantly different than zero. For the 

study countries, one can say with a high 

degree of confidence that production is posi

tively related to trend. A standard error of 

the regression coefficient within the range 

+ 0.6 would be also consistent with the first 
criterion as applied to the minimum growth 

rate of 3.25 percent in rapid-growth coun

tries. It would reject the hypothesis that 

tile growth rate is zero for the medium

growth countries where G is more than 1.75 

percent at a sufficiently high level of confi

dence. Tile second criterion is primarily 

useful in evaluating the stability of the pro

ductiorl trend in the slow-growth countries 

where tile observed regression coefficients 

are near zero. 
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The production trend in three of the slow-growth countries satisfied both of these
rapid-growth countries (Morocco, the Sudan, criteria, the regression coefficients in three 
and Tunisia) did not meet either of the two of the slow-growth countries (Chile, Iraq,
criteria given above. Although the average and Syria) did not. 
production trend for the group of selected 
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APPENDIX 2 
SUPPLEMENTARY TABLES 

Table 22-Staple food crop production and population in developing market economies, 1976 

Country by Category 

Rapid-growth group 
b- /

Selected countries 

Brazil 
Colombia 
El Salvador 
Ghana 
Iran 
Ivory Coast 
Malaysia 
Me.ico 
Morocco 
Pakistan 
Paraguay 
Philippines 
Sri Lanka 
Sudan 
Thailand 
Tunisia 

Other countries El 

Botswana 
Dominican Republic 
Jamaica 

o Libya 

Staple Food Crop 

Production, 1976 a! 


(1,000 metric tons) 

39,232 
3,722 

700 
2,179 
8,162 
1,423 
1,597 

18,588 
5,662 

13,981 
940 

7,078 
1,455 
3,443 

15,628 
1,262 

76 
636 

77 
236 

1976 
Population 

(1,000) 

112,890 
26,713 

4,239 
10,161 
33,957 

5,014 
12,454 
61,196 
18,038 
72,859 

2,724 
43,936 
14,255 
18,850 
43,490 

5,893 

709 
5,291 
2,058 
2,518 

Average Annual Growth Rate 
1961-76 

Staple Food 
Crop Production Population 

(percent) 

3.45 2.89 

4.15 3.30 
5.67 3.30 
3.31 2.54 

4.28 2.90 
3.29 2.41 

4.86 2.89 
3.79 3.30 
3.66 2.79 
4.72 2.96 
3.56 2.72 
3.85 2.96 
3.72 2.30 
4.37 3.00 
4.19 3.18 
5.70 2.13 

3.75 2.15 
3.70 3.27 
6.98 1.50 
4.35 3.98 



° Table 22-Continued 

Average Annual Growth Rate 

Staple Food Crop 19A61-76
Country by Category 	 1976 Staple FoodProduction, 1976-a 

Population Crop Production Population 

(1,000 metric tons) (1,000) (percent) 
Mauritius 7 914Surinam 	 7.57 1.97117 434Swaziland 	 5.88 2.54130 482 7.93Trinidad and Tobago 	 2.6024 1,019 3.92 1.13 

Other DMEs 

Medium-growth 	group

Algeria 
 2,391 16,055Argentina 	 3.20 3.0825,193 25,719Bolivia 	 3.18 1.38859 5,551Burundi 	 2.80 2.431,085 3,863 2.02Cameroon 	 1.771,815 6,523
Central African Republic 	 2.66 1.84441 1,829Congo 	 1.87 2.06265 1,380Costa Rica 	 2.76 2.25213 2,049 2.97Cuba 	 3.09593 9,682Ecuador 	 2.47 2.021,082 7,319Egypt 	 3.18 3.348,024 38,429 2.21Gambia 	 2.49241 520Guatemala 	 1.78 1.82999 6,312India 	 2.56 2.91122,793 628,608 2.59Indonesia 	 2.4424,347 139,635Kenya 	 3.08 2.602,949 13,701 2.12Korea, Republic of 	 3.347,357 35,340Malawi 	 2.20 2.241,699 5,039Nicaragua 	 2.80 2.36406 2,396 2.30Papua New Guinea 	 3.10294 2,783 2.43 2.36 



Table 22-Continued 

Average Annual Growth Rate 
1961-76 

Staple Food Crop 1976 Staple Food 
Country by Category Production, 19 76 aj Population Crop Production Population 

(1,000 metric tons) (1,000) (percent) 

Rhodesia 1,835 6,497 2.96 3.81 
Rwanda 1,123 4,321 3.24 2.89 
Saudi Arabia 513 6,158 2.25 2.79 
Sierra Leone 520 3,059 2.93 2.29 
Tanzania 3,162 15,924 2.16 2.92 
Turkey 21,995 40,908 2.70 2.50 
Uganda 3,348 11,701 2.85 2.79 
Uruguay 959 3,139 2.16 1.10 
Venezuela 1,220 12,575 2.80 3.11 
Yemen Arab Republic 1,573 6,868 2.88 2.81 
Yemen, Peoples' Democratic Rep. of 99 1,710 2.43 2.77 
Zaire 4,419 25,118 2.42 2.81 

Slow-growth group 

Selected countries 
b / 

Afghanistan 4,189 19,796 1.38 2.34 
Angola 1,201 6,506 0.87 2.04 
Bangladesh 13,024 75,529 1.67 2.42 
Burma 6,879 31,992 1.40 2.31 
Chile 1,893 10,441 0.10 1.99 
Ethiopia 6,228 28,645 0.41 2.28 
Guinea 931 4,527 1.40 2.25 
Haiti 755 4,626 1.39 1.51 
Iraq 2,031 11,453 0.33 3.28 
Madagascar 1,998 8,263 1.31 2.75 
Mozambique 1,720 9,454 1.22 2.29 

00 Nepal 3,031 12,877 1.13 2.17 
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Table 22-Continued 

Average Annual Growth Rate 

Country by Category 
Staple Food Crop 

Production, 1976 a / 
1976 

Population 
Staple Food 

Crop Production 

1961-76 

Population 

Nigeria 
(1,000 metric tons) 

17,044 
(1,000) 
77,697 0.71 

(percent) 
2.58 

Peru 
Syria 
Zambia 

2,207 
1,899 

861 

15,777 
7,490 
5,181 

1.57 
1.40 
1.65 

2.91 
3.16 
3.04 

Other countries 
Benin 
Chad 
Cyprus 
Gabon 
Guinea-Bissau 
Guyana 
Honduras 
Hong Kong 
Jordan 
Lebanon 
Lesotho 
Liberia 
Mali 
Mauritania 
Niger 
Panama 
Reunion 
Senegal 

662 
677 
168 

90 
89 
150 
480 

5 
117 

98 
220 
242 

1,105 
68 

1,492 
207 

1S 
1,731 

3,160 
4,107 

681 
530 
534 
808 

3,143 
4,283 
2,016 
2,959 
1,173 
1,750 
5,842 
1,310 
4,719 
1,725 

511 
5,109 

0.11 
-2.95 
-0.65 

0.96 
-3.26 
-0.09 

0.90 
-14.06 

-5.46 
-1.35 

0.00 
1.74 

-0.55 
-4.19 
-0.43 

0.44 
-1.41 

0.59 

2.57 
2.04 
1.11 
1.02 
0.23 
2.29 
3.28 
2.02 
1.12 
2.95 
1.80 
2.11 
2.27 
2.03 
3.02 
2.95 
2.57 
2.38 

Singapore 
Somalia 
Togo 
Upper Volta 

1 
292 
638 

1,392 

2,284 
3,258 
2,312 
5,987 

-7.10 
0.94 

-0.14 
1.59 

2.04 
2.41 
2.90 
2.16 



Sources: 	 Production: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture 
Organization of the United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

Population: Food and Agriculture Organization of the United Nations, Commodities and Trade Division, World Populaon Estimates and Projections 
1950-2000 (Rome: FAO, February 1977). 

a Trend estimates.
 
b Countries with 1976 trend production of more than 700,000 metric tons.
 
cj Countries with 1976 trend production of less than 700,000 metic tons and, added to the slow-growth group, the countries of the Sahel.
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Table 23-Staple food crop production, trade, and utilization and self-sufficiency ratios, 1961-65 and 1974-76 

Country/Group 
Food Production 

1961-65 1974-76 
Net Imports 

1961-65 1974-76 
Domestic Utilization al 
1961-65 1974-76 

Self-Sufficiency Ratio 
1961-65 1974-76 

(1,000 metric tons) (1,000 metric tons) (1,000 metric tons) (percent) 

Brazil 

Colombia 

El Salvador 

Ghana 
Iran 

Ivory Coast 
Malaysia 

Mexico 

Morocco 

Pakistan 

Paraguay 

Philippines 

Sri I nka 

Sudan 

Thailand 

Tunisia 

24,796 

2,245 
329 

1,392 
4,529 

937 
863 

11,086 

3,834 

7,584 

596 

4,321 

878 

2,073 

9,090 

724 

36,746 

3,758 
654 

2,051 
8,030 

1,433 
1,503 

16,815 

5,302 

12,924 

906 

7,106 

1,407 

3,741 

15,230 

1,236 

1,845 

197 
88 

98 
263 

81 
793 

(375) 

102 

759 

76 

679 

885 

(164) 

(2,382) 

194 

1,396 

279 
83 

138 
1,940 

123 
950 

2,492 

1,014 

556 

45 

850 

1,025 

(202) 

(3,705) 

328 

26,641 

2,442 
417 

1,490 
4,792 

1,018 
1,656 

10,711 

3,936 

8,343 

672 

5,000 

1,763 

1,909 

6,708 

918 

38,142 

4,037 
736 

2,189 
9,970 

1,556 
2,453 

19,306 

6,316 

13,479 

951 

7,956 

2,432 

3,539 

11,526 

1,564 

93.1 

91.9 
78.9 

93.4 
94.5 

92.1 
52.1 

103.5 

97.4 

90.9 

88.8 

86.4 

49.8 

108.6 

135.5 

78.9 

96.3 

93.1 
88.8 

93.7 
80.5 

92.1 
61.3 

87.1 

83.9 

95.9 

95.3 

89.3 

57.9 

105.7 

132.1 

79.0 
Selected rapid-growth 

Other DMEs 
Selected slow-growth 

All DMEs 

75,277 
241,963 

57,807 

317,979 

118,842 
315,016 

66,039 

435,187 

3,139 
5,003 

(1,286) 

8,830 

7,312 
21,633 

5,929 

30,721 

78,416 
246,966 

56,521 

326,809 

126,152 
336,649 

71,968 

465,908 

96.0 
98.0 

102.3 

97.3 

94.2 
93.6 

91.8 

93.4 



Sources: Food and Agriculture Organization of the United Naticns, "Production Yearbook Tape, 1975," Rome, 1975; Food and Agriculture Organization of the 
United Nations, "Production Yearbook Tape, 1976," Rome, 1976; Food and Agriculture Organization of the United Nations, "Trade Yearbook Tape, 
1975," Rome, 1975; Fcod and Agriculture Organization of the United Nations, "Trade Yearbook Tape, 1976," Rome 1976. 

Note: Figures in parentheses indicate net exports. 

a/ Excludes changes in stocks. 
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o Table 24-Relative shares of cassava, groundnuts, pulses, and plantains in total staple food production and in the total 
increase of staple food production, 1961-65 to 1974-76 a/ 

Cassava Groundnuts Pulses Plantains 
Food 
 Food 
 Food
Production Production Production Production Production 

Food 
Production Production ProductionCountry/Group 1961-65 1974-76 Increase 1961-65 1974-76 Increase 1961-65 1974-76 Increase 1961-65 1974-76 Increase 

(percent)
 
Brazil 26.8 21.3 9.8 2.6 1.3 -1.3 8.0 6.1 2.1 .........
Colombia 9.4 16.3 28.8 ... 0.1 0.1 3.8 3.3 2.6 11.5 9.4 5.6El Salvador 0.8 0.8 0.8 0.1 0.2 0.2 5.5 5.9 6.3 ... ...
Ghana 25.4 26.4 20.7 3.3 5.4 9.9 0.4 0.5 0.7 10.0 8.3Iran .. . ..... ... ... 3.7 2.1 

4.7
0.1 ... ... ...
 

Ivory Coast 15.7 13.8 10.2 3.1 
 3.5 4.1 0.9 0.5 -0.3 12.1 10.4 7.2Malaysia 7.6 6,8 5.7 0.4 2.5 5.5 ... ... ..........

Mexico ... ... ... 0.9 0.4 -0.5 8.3 7.6 6.2 ......Morocco ... ... ... ... 0.3 1.0 6.3 10.2 20.9 .........
Pakistan ... ... ... 0.3 0.5 0.8 11.2 6.1 -1.3 ......
Paraguay 60.5 47.6 22.7 2.3 1.5 0.1 4.0 6.2 10.4 ... ... ...Philippines 3.9 2.8 0.9 0.3 0.5 0.7 0.8 0.4 -0.2 ... ..Sri Lanka 11.0 16.4 25.3 0.4 0.9 1.7 0.6 1.0 1.8 
 8.1 9.2 10.8Suden 1.8 
 1.0 -0.1 16.7 26.6 38.9 2.5 2.0 1.4 .........
Thailand 6.0 13.6 24.8 1.3 1.1 0.7 1.2 2.3 3.9 ... ......Tunisia ... ... ... 
 ... 
 ... ... 4.6 6.5 9.2 ... ... 

Selected rapid
growth 11.4 10.3 8.3 1.8 1.7 
 1.7 6.0 4.9 2.9 0.8 0.7 0.5Other DMEs 5.8 5.6 5.0 4.8 3.8 0.4 7.2 5.7 1.0 0.8 0.8 0.9 

Selected slow
growth 7.0 7.8 13.3 4.4 2.0 -14.9 4.2 4.3 5.3 0.8 0.9All DMEs 7.1 6.9 6.2 4.1 3.2 0.9 

1.6 
6.9 5.5 1.7 0.8 0.8 0.8 

Sources: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organizatio. of 
the United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

a/ Based on the total production of staple food crops in terms of cereal equivalent. 



Table 25-Relative distribution of production of staple food crops, 1961-65 2/ 

Other Total Root Other Staple 
Country/Group Wheat Rice Maize Sorghum Cereals Cereals Crops Food Crops. 

(percent) 

Brazih 	 2.3 16.8 40.8 ... 0.2 60.1 29.3 10.6 

Colombia 4.9 15.5 34.2 1.3 12.9 68.8 15.9 15.3 

El Salvador ... 5.2 60.3 27.8 ... 93.3 1.1 5.6 

Ghana ... 1.6 14.6 7.0 4.6 27.8 58.5 13.7 

Iran 63.4 12.5 0.5 0.2 17.9 c 94.5 1.8 3.7 

Ivory Coast ... 1 -3 1n.4 1.1 4.3 31.0 52.9 16.1 

Malaysia ... 85.8 7.0 ...... 86.8 12.8 0.4 

Mexico 15.1 1.9 66.4 4.1 2.3 89.8 1.0 9.2 

Morocco 39.2 0.3 10.5 1.9 40.7 S/ 92.6 1.1 6.3 

Pakistan 54.8 16.0 6.8 3.4 6.7 87.7 0.8 11.5 

Paraguay 1.2 2.0 25.8 0.6 ... 29.6 64.1 6.3 

Philippines ... 59.5 30.2 ...... 89.7 9.2 1.1 

Sr; Lanka ... 74.9 1.1 0.1 2.2 78.3 12.6 9.1 

Sudan 1.7 ... 0.8 60.6 14.6 77.7 3.1 19.2 

Thailand ... 81.8 9.0 0.2 ... 91.0 6.5 2.5 

Tunisia 68.5 ... ... 0.6 25.0 c/ 94.1 1.3 4.6 

Selected rapid-growth 15.2 24.0 29.2 3.1 5.5 77.0 14.4 8.6 

Other DMEs 15.6 28.4 11.8 7.5 14.0 77.3 9.9 12.8 

Selected slow-growth 10.9 32.3 10.0 8.5 14.0 75.7 14.9 9.4 

All DMEs 15.5 27.3 15.9 6.5 12.0 77.2 11.0 11.8 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organization of 

the United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

al Based on the total production of staple food crops in cereal equivalent. 
bJ Includes groundnuts, pulses, and plantains (shown individually in Appendix 2, Table 24). 
c_JThe share of barley in the production of major food staples was 17.5 percent in Iran, 39.1 percent in Morocco, and 20.0 percent in Tunisia. 



CD Table 26-Yields of major staple food crops, 1974-76 a 
Country by Category 

Largely increased 

output per hectare
 
Colombia 

El Salvador 

Mexico 
Morocco -
Pakistan 
Tunisia 

Increased area 
and output per hectare 

Ivory Coast 
Malaysia 
Philippines 
Thailand 

Largely increased area
 
Brazil 

Ghana 
Iran 
Paraguay 
Sri Lanka 
Sudan 

Selected rapid-growth 

Other DMEs 
Selected slow-growth 
All DMEs 

Total Cereals Wheat Rice 

9,909 1,324 2,805 
1,632 ... 2,222 
1,689 3,805 1,818 
1,055 1,006 
1,249 1,327 1,506 

735 797 ... 

739 . 846 
1,753 ... 1,742 

987 ... 1,115 
1,355 ... 1,203 

1,321 878 1,000
810 .. 618 

1,071 1,011 2,434 
1,185 798 1,296 
1,266 ... 1,343 

649 1,062 

1,248 1,200 1,234 

1,121 1,347 1,311 
988 1,054 1,196 

1,153 1,303 1,295 

Maize 

1,339 
1,826 
1,270 

913 
1,232 

... 

586 

2,727 


840 
2,357 

1,586 

1,108 


...... 
1,224 

747 
593 

1,394 

1,335 
1,129 

1,362 

Sorghum Root Crops 

(kilograms/hectare) 

2,396 2,471 
1,222 3,820 
2,719 2,554 
1,024 ...... 

604 ...... 
554 4,670 

678 1,208 
... 3,572 

... 1,542 
1,713 4,406 

2,455 3,511
622 2,129 

2,084 
. 4,362 

. 1,290 
733 979 

1,327 2,856 

787 2,143 
676 2,266 

864 2,339 

Cassava 

2,464 

... 


1,068
4,104 

2,026 
4,595 

3,769
2,712 

4,715 

1,338 
899 

3,415 

2,371 
2,585 

2,711 

Pulses Groundnuts 

614 ...
 
729 ...
 
657 ...
 
953 ...
 
522 ...
 
625 ... 

888 ... 6,115 

...... 
1,291 1,358 

515 1,3725 1,050 
. ,1,0160 
784 846 

620 1,200 
1,067 1,240 

614 1,258 

475 837 
386 625 

503 883 



Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; and Food and Agriculture Organization of 
the United Nations, "Production Yearbook Tape, 1976," Rome, 1976. 

al Includes crops in countries where the 1974-76 production was 1 percent or more of total major staple food production.
 
b] Barley, which accounted for 43 percent of the total major staple food production in Morocco, had a yield of 1,143 Kilograms per hectare.
 



t Table 27-Fertilizer use per hectare, percentage of arable land under irrigation, and output per hectare of staple food crops
for indicated years 

Country by Category 

Largely increased 
output per hectare 

Colombia 
El Salvador 
Mexico 
Morocco 
Pakistan 
Tunisia 

Increased are and 
output per hectare 

Ivory Coast 
Malaysia 
Fnilippines 
Thailand 

Largely increased area 
Brazil 
Ghana 
Iran 
Paraguay 
Sri Lanka 
Sudan 

Selected rapid-growth 

Fertilizer Use Per 

Hectare of Total Crops 


1961/62- 1973/74-

1965/66 1975/76 

Average Average 


(kilograms) 


32.5 59.9 
57.7 139.2 
18.9 62.3 

7.7 25.8 
4.8 30.0 
6.9 15.9 

4.4 13.7 
16.6 57.2 
11.5 24.2 
2.8 13.5 

7.2 38.1 
0.5 4.6 
3.9 37.5 
2.1 2.0 

41.5 43.2 
7.0 10.9 

9.9 34.5 

Portion of Arable Output 
Land Under Irrigation- Per Hectare__/ 

1961 and 1975 1964 1975 
1965 

Average 

(percent) (kilograms) 

6.5 7.7 1,292 1,807 
3.7 6.8 1,065 1,581 

15.8 17.1 1,080 1,507 
3.0 6.1 760 1,051 

62.9 74.2 776 1,173 
2.3 3.9 411 739 

0.5 1.8 797 945 
8.1 10.1 1,475 1,832 

18.5 27.1 809 1,012 
15.3 21.3 1,235 1,540 

2.4 3.3 1,388 1,402 
1.3 1.3 1,313 1,280 

32.0 33.6 902 1,030 
4.1 6.5 2,069 1,714 

50.9 49.2 1,370 1,426 
15.5 20.1 838 718 

19.5 22.5 1,073 1,288 



994 
Other DMEs 6.9 20.1 11.0 12.7 906 1,067 
Selected slow-growth 4.1 9.9 8.3 9.8 965 
All DMEs 7.6 24.0 13.0 15.0 941 1,118 

Sources: 	 Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," Rome, 1975; Food and Agriculture Organization of the 
United Nations, "Production Yearbook Tape, 1976," Rome, 1976;and Food and Agriculture Organization of the United Nations, 1976 Annual Fertilizer 
Review (Rome: FAO, 1977). 

al Area of temporary crops used in Ivory Coast. 
b Based on trend estimates. 



Table 28-Change in hypothetical staple food output per hectare, as shown by
trend estimates and regression estimatesfor 13 selected rapid-growth 
countries, 1964-75 ._I 

Trend RegressionCountry by Category Estimate Estimate kI 

(kilograms) 
Largely increased 
output per hectare 

Colombia 349 241El Salvador 559 569 
Mexico 313 
 334

Morocco 291 
 206

Pakistan 343 325
 

Increased area and 
output per hectare 

Ivory Coast 148 138
Malaysia 375 324
Philippines 222 227 
Thailand 152 191 

Largely increased area 
Ghana 50 102
Iran 139 280 
Paraguay 
 63 
 95
 
Sri Lanka 
 93 
 66
 

Sources: Food and Agriculture Organization of the United Nations, "Production Yearbook Tape, 1975," 
Rome, 1975; and Food and Agriculture Organization of the United Nations 1976 Annual Fer
tilizer Review (Rome: FAO, 1977). 

a/ Hypothetical output per hectare excludes the effects on yields of changes in cropping patterns. 

b/The cross-country regression for the 13 countries yielded the following relationship: 

AQ = 72.355 + 5.7340. AN + 9.5382. A 1; R2 = 0.82,
 
(t values) (6.43) (1.67)
 

where 

A Q = Change in the hypothetical output per hectare of staple food crops, 1964 to 1975,

A N = Change in fertilizer use per hectare of total crop area, 1961/62 - 1965/66 'verage to 1973/
 

74 - 1975/76 Average, and 
A I = Change in the percentage of arable land under irrigation, 1961-65 average to 1975. 
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